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The PREFACE. 
H Aving at the beginning of the Treatiſe, where- 


of This is a Continuation , acquainted my Rea- 

ders with ſeveral things that belong in com- 
mon as well to the following Experiments, as to 
thoſe There publiſh'd; it will not be neceſſary for 
me to trouble the Reader with a repetition of what 
he may have met with there already, nor to acquaint 
him in this Addreſs with any Other particulars then 
Thoſe that concern the Experiments I am now about 
to preſent him. 

I doubt not butit will beremembred by ſome,that I 
ſcem'dinthe above mentioned Book to have promis'd 
a Second pant of it, or a large Appendix to it: but Inti- 
mations of that kind do many times reſpe& onely the 
Thiog it ſelf, leaving the Giver of them free in point 
of Time: and1I wanted not ſufficient inducements to 
delay a while to perform my Prowile, it I made any. 
I had indeed, partly before the Book already referr'd 
ro came from the Preſs, and partly ſometime after, 
made divers other Tryals in order toa Supplement of 
it: but being oblig'd to make ſome Journeys and Re- 
moves, which allowed me no Opportunity to proſe- 
cute the Experiments,l had made no very great Progres 
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in my Deſign, beforethe convening of an Illuftrious 
Aſſembly of Virtuofs, which has ſince made ir ſelf fuf- 
ficiently known under the Title of the Royal Society. 
And having then thought fit ro make a Preſent,co per- 
ſons ſo like to imploy ir well, of the great Engine, [ 
had cillthen made uſe of in the Phyſico-Mechanical 
Experiments about the Air, and bring unable-after- 
wards to procure another ſo good, I applied my Stu- 
diesto other Subjects, and gave overfor a great while 
the care of making more Experiments ofchat kind:and 
the rather, becautethat finding by the very favourable 
reception Thoſe had publiſh'd had met with among 
the Curious in ſeveral parts of Europe, that they were 
like to be Conſidered and Peruſed; | thought | might 
ſafely leave the Proſecution of them to Others, who 
would probably come moreFreſh and uncited co ſuch 
an Exerciſe of their Curioſity. 

But obſerving, that the great Difficulties men mer 
with in making an Engine, that vvould exhauſt and 
keepout a Body ſo ſubtle as the Air, and ſo ponderous 
as the Atmoſphere, (beſides perhaps ſome other im- 
pediments) vyere (uch, that in five or fix year I could 
hear but of one or two Engines that vvere brought to 
be fit to Work, and of but one or two Nevy Experi- 
ments, that had been added by the Ingenious Owners 
of Them, 1 began to liſten to the Perſwaſions of 
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my ſelf, there would ſcarce be much doneinit, And 
therefore having ( by the help of Other work-men 
then Thoſe 1 had unluccesfully imploy'd before) pro- 
cured a new Engine lefle than the Other, and diffes 
ring in ſome Circumſtances from ir, we did (chough 
not withouttrouble enough) bring itto work as well 
asthe Other, and, as to ſome purpoſes, better, And 
having once got This, I made halt rotry wich itthoſe 
Experiments, that belonged tothe deſign'd Continua- 
tion, and do now make up this Book. 

| hope,that to ſuch Readers as the following Papers 
are principally intended for, I ſhall not need to make 
an Apology either for the Plaineneſſe of my Style, 
(wherein aim'd at Perſpicuity,not Eloquence, )or for 
my not having adorn'd or ſtuff this Treatiſe with Au- 
thorities or Sentences of Clafhck Authors, which lhad 
neither the leiſure toſeek, nor thought 1 had any grear 
need co imploy, though it had bn tar more calie then 
perhaps it would have proved, to borrow from them 
things that would have been very proper to a Treatiſe 
where my main Deſign was, to make out by practi. 
cable Experiments divers things among other that 
have not hitherto been advantaged by that way of 
Probation, nor perchance thought very capable of it; 
ſo that { ſhall have obtained a great part of whar | 
aim'd at, if | have ſhewn, that thoſe very Phenomena, 
which the School-Philolophers, and their party urge, 
an 
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and ſometimes triumph in,as clear Proofs of Natures 
abhorrency of a Vacuum, may benot onelyexplicated, 
but actually exhibited, ſome bythe GraTity, and ſome 
alſo by the bare Spring of the Air, Which Latter[ now 
mention as a diſtin thing from the other, not that 1 
think ic is actually ſeparated in theſe Tryals, (lincethe 
Weight of the upper parts of the Air does, if I may ſo 
ſpeak, bend the Springs of the lower,) but becauſe 
that having in the already publiſhed Experiments, 
andeven in ſome of Theſe, manifeſted the Efficacy of 
the Airs gravitation on Bodies, I thought fit ro make ig 
my Task in many of Thele,toſhew, that molt of the 
ſame things that are done by the Preſſure of all the 
ſuperincumbent AtmoſphereaCting as a /Veight, may 
be likewiſe performed by the Preſlure of a ſmall porti- 
on of Air, included indecd (but without any new 
Compreſſion) ating as a Spring. 

The preſent firſt part of our Continuation might [ 
confellſe have been not inconveniently divided into 
ewo parts. For firſt itcontains {ome Experiments that 
are already related inthe Printed book, though they 
be here {o repeated, asto be confirmed, ijluſtrated, or 
improved, by being reiterated either with better laſtru- 
ments, or with better Succeſle than when they were 
made in my large Receiver, which holding (if I mil. 
remembernot) about eight Gallons, could not eaſily 
be ſo well exhauſted as thole {mall Receivers | often 
{ince 
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fince imployed. And ſecondly, the other and far more 
numerous fort of Experiments, related in this Ficſt 
part, are newand ſuperadded. And yer | forbearts 
aſſign each of theſe rwo ſorts a place by irlelf, becauſe 
I could not conveniently ſet down my Tryals other- 
wile then as they came to hand among my Notes; 
and I conſidered, that in divers places the New ones 
and the Old ones being mentioned rogether, might 
ſerve by their neighbourhood to illuſtrate or confirm 
each other. And however at another Edition of our 
Continuation it will be a very caſte task, if it appear 
to be a requiſite one, to give the improvements of the 
former Experiments, and the ſuperadded nevy ones, 
diſtin Titles and Places. 

As for the Mechanical contrivances [ imployed in 
making the following Experiments, though moſt of 
them have had the good fortune to meer with an ap- 
probation, and ſome of them with more than thar, 
from nomean Virtuoi and Mathematicians, yer as [ 
expethar Critical Readers will judg, that in ſome 
Experiments more artificial Inſtruments might have 
been made uſe of , {ol hope that they will not look 
upon thoſe 1 was reduced to imploy, as alwayesthe 
beſt that ever | could havedireced, ſince it ſufficient- 
ly appears by diverſe paſſages of the following Expes 
riments, that they were not made at London, but in 
places where the want of a Glaſs-houſe and other ac- 
como» 
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accommodations reduced me to make my Tryals not 
| aſterthe beſt manner I could deviſe, but in the beſt 
way I could then and there put in pratice. And let 
me addonthis occafionto what have elſewhere ſaid 
to the like purpoſe, that tis both a great diſcourage- 
mentto many ingenious men, and no ſmall hinde- 
rance tothe advancement of Natural Philoſophy, that 
{ome nice Criticksare ſo cenſorious in exaCting from 
Attemprers the very beſt Comrivances,and many that 
would be attempters ſtand coo much in awe of ſuch 
mens judgments; for though in very nice Experiments 
the exactneſle of inſtruments is not onely defireable 
and ulcful, but in ſome caſes neceſſary, yer in many 
others, where the production of anew Phenomenon is 
_ thething aimedar, they are to be looked upon as Be- 
nefaors to the Hiſtory of Nacure, that performe the 
ſubſtantial part of a Diſcovery, though they do ir not 
by the moſt cafie and compendious wayesdeviſcable, 
or attain not to the utmolt preciſenefs that might be 
wiſhed, and is poſſible. For ſuch performances, not- 
withſtanding their being ſhort of perfetion, make 
diſcoveries tothe World of new and uſctal things; 
which though others, chat are more lucky at Contri- 
vances, and have better accommodations, may com- 
paſſe by more compendious wayes, or with greater 
preciſeneſle; yer ſtill the World is beholdingto the firſt 
Diſcovery torthe improvements of it, as we are to Ar» 
| chimedes 
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chimedes for the firſt deviſing a way,to find by weighs 


ing Bodies in Water, how much Gold or how much 
Silver a mixture of thoſe Metals does contain, though 
(if Hiſtorians have not injured that great man in the 
relation) he went a more laborious and lefle accurate 
wayto work than modern Hydroſtatians, who (as [ 
elſewhere ſhew) may perform the ſame thing by afar 
better way, which yet probably we ſhould not have 
thought of, if char attributed ro Archimedes had not 
preceded, and afforded us a fundamental Notion, 


. Andthat the not being ſo dexterous at contriving the 


wayes to effe a thing, is no ſure argument that a 
man has nota true and ſolid knowledge ofir, we 
may ealaly learn from Exclid, vvhom our Geomerricis 
ans generally and juſtly acknowledge to be their Ma- 
ſer, and to have enriched the World vvith many ule» 
ful Truths, and ſolidly demonſtrated all his Propoſi- 
tions, though divers of his modern Commentators 
have found out more compendious wayes for effe. 
Ring ſeveral of his Problems, as vvell as of demon. 
ſtating divers of his Theorems , eſpecially ſince the 
excellent invention of ſpecious Algebra, by whoſe help 
that accurate Mathematician Dr. Wallis has, beſides 
other Specimens upon intricate Propoſitions, clearly 
demonſtrated the ren firſt and for the moſt part per- 
plexing Theorems of the ſecond Element, in lite 
more than as few lines. In ſuname, in Experiments 
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that are very nice, accurate Contrivances and inſtru. 
ments are induftriouſly to be ſought, and highly to be 
valued, and even in ſuch other Experiments as are 
frequently to be reiterated the moſt commodious 
and eaſie waysof performing them are very delirea» 
ble, but thoſe practical Compendinams, though very 
welcome cothem that would repeat Tryals, are not ſo 
importanttothe generality of Readers, as being bur 
uſeful to ſave pains, not neceſſary to diſcover Truths; 
to vvhich men may oftentimes do good ſervice, withs 
out any peculiar gift at Mechanical Contrivances, fince 
in moſtcaſcs They may be lookt upon as promoters of 
Natural Philoſophy, who deviſe Experiments fic to 
diſcover a new Truth if the attempt ſucceeds , and 
propoſe wayes of —_ icto Trial, which chough 
perhaps notthe moſt skilful or expeditious, are yet ſuf- 
ficient and praticable, the increaſe of Phylical know. 
ledg being the produ&t of the things themſelves that 
arediſcovered, whatever were the Inſtruments men 
imploicd about mak ing the Diſcoveries. 

As for the Cuts, | endeavoured to make their Rela- 
tions,and Deſcriptions of moſt of the Experimenrs,ſo 
full and plain, as to need as few Schemes as might be 
to illuſtrace them: but though hope, that they who 
either were verſt in ſuch kind of Studies, or haveany 
peculiar facility of imagining, would well enough 
conceive my meaning onely by words; yet leſt my 
own 
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own accuſtomance to devile ſuch Trials, and to ſee 
theſe made, ſhould make me rhink them more eaſily 
incelligible chan moft Readers will and them, 1 advi- 
ſed with a Learned friend or two, fit to be conſulted 
on ſuch an occaſion, what Experiments wererequilite 
t9ibe illuſtrated with Diagrams, and to ſuch I rook 
care they ſhould be annexed. Onely I forbore to 
adde to the Figure of each Inſtrument Alphabetical 
explications of its parts, as judging that troubleſome 
work leſle eafie for me, than 1t would be for ſuch 
Readers as this Tra& is defigned for, co underſtand 
what is delivered by the help of a licle Attentionin 
conferring the Schemes of the Iaſtruments with the 
Verbal accounts of the Experiments they relate to. 
But there is one Particular about the Cuts may re- 
quire both ro be given notice of and excuſed: which 
is, that having occaſion to alter the method of my 
Experiments, when | began to foreſee that I ſhould 
be obliged to reſerve divers things for another oppor- 
tunity; aud being my ſelt abſent trom the Graver for a 
good parc of the time he was at work, ſome of the 
Cuts were misplaced, and not graven in the Plates, in 
which, accordingrtothe preſent ſeries of Experiments, 
they might molt properly have been put, 

But perhaps | may (for I am nor ſure of it) more 
need the Readers pardon tor (unknowingly) trou- 
bling him in this Continuation with ſome paſllages, 
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thathe may have already mer with in the Book it res 
fers to: which though I had not read over for ſome 
years before, chanced notto have at hand, when dis 
vers of the following Papers were writen; and 
though afterwards I recovered it, yet the indiſpoſiti- 
on K ns Eyes made me think ir unfit rather rotire 
them by reading over the whole Book, than to truſt 
tothe Readers good Nature (in cafe | thould necdir) 
for the pardon of a few unintended Repetitions, 

I doube not, many Readers will be inquiſitive to 
know, why this Treatiſe is filed the Firſt part of a 
Continuation: To give theſe ſome account of the 
Title, | muſt putthem in mind, that in the already 
publiſhed Experiments I intimated, that two ſorts of 
Tryals might be made by the help of our Engine: the 
one, ſuch as needed bur a fhort abſence of the Air, 
andthe other ſuch as required that the Air thould nor 
onely be withdrawn for a vvhile, but kept out for a 
conſiderable time, from the Bodies vvhereupon the 
trial is made. Ofthe former ſort of Experiments are 
theſe this preſent Book does (as vvell as that hereto. 
fore publiſhed did). conſiſt of, And though I have 
been ſo much called upon , and troubled for certain 
Writings, whereof 1 had made ſuch mention in thoſe 
thar paſt the Preſſe, as ſome Readers interpreted to be 
an engagement, that it made methink fir, when I ſa- 
tisfied their demands, to be thence forward very fhy 
of 
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of making the Publick any promiſe; yer i was indu« 
ced not to alcer the Title of this Treatiſe, partly be» 
cauſe it may intimate to the Curious, that there are yet 
a great mavy things to be | error by our Engine, 
belides the productions of 1t1 have hitherto preſented 
them, and partly becauſe, chough I ſtill perfiſt in my 
former averineſſe ro make promiles tothe World, yer 
tis very poſſible, that if God grant me life and healh, 
I may in due timepreſent my Friends with what ma 

ſerve for a Second part of our Continuation, ps 
ſting of Experiments that require a longer abſence of 
the Air from the bodies to be wrought upon: and 
I ſhall chink, if chis Firſt part prove not unaccepta- 
bleto rhe Curious, that the Latter will be not unwel- 
come to them, as being deſigned to conſiſt of Sets 
of Experiments, which by their being moſt of them 
New, and ſome of them odd enough, may perchance 
afford ſome not deſpicable hints to the Speculative, 
Butthe very nature of theſe Experiments, requiring 
that ſome of them ſhould be long in making, my 
Friends could not reaſonably expect a quick diſpatch 
of a work of this kind, though ſhould nor meet for 
the future with (uch intervening impediments, as have 
hitherto diſturbed ic, (as want of inſtruments, of 
health, of leiſure, and of the liberty, which is ſo requi- 
ſie inchis caſe, of ſaying long enough in one place:) 
notwithſtanding all which difficulties I have by 
ſnatches 


Seve6s 
queſt nat. 
bib.7.c.3 bt» 


The Preface. 


ſmatches been able through God's bleſſing to make 
forty or fifty of deſigned Tryals,being ſuch as require 
the leaſt of time to be performed in, though I now 
think not firto mention any of them, as well for 0- 
ther reaſons, as becauſe though they be made by the 
help of our Engine, yet they require a peculiar appa« 
ratus of Inſtruments, very differing fromthoſe we have 
hitherto mentioned, and notto be intelligibly deſcri- 
bed without many words and divers figures. In the 
mean time, leſt the induſtrious ſhould be diſcouraged 
by a ſurmiſe, thatthere is nothing left for them to do 
by the help of our Engine, atleaſt as to the firftfort of 
Experiments, I ſhallinform them, that1 had thoughts 
to have added divers others of that kind to theſe that 
now come forth , and particularly ewo Cluſters of 
Pneumarical trials, the one about Reſpiration, and the 
other about Fire and Flame, but ſeveral of my Notes 
and Obſervations being at preſent out of the way, my 
having neicher health nor lcifure to repair theſe incon- 
veniences, and proſecute Tryals of that fort with any 
aſhduity, makes me chuſe rather to reſerve them for 
an Appendix, than to make thoſe that now come a- 
broad ſtay forthem. Which will not (I preſume) be 
the more diſliked, becauſe by taking this courſe] may, 
in delivering of the phenomena of Nature, imitate Na- 
ture her ſelf, of whom tis the Roman Philoſophers 
ſaying, Rerum Natura ſacra ſua non ſimul tradit. 
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JN: Hough the Enginealready pab/iſhed,and that which I imploys 
edin the following Tryals,have the ſame Uſes, & agree both 
in the ground and the main part of their ConſtruQion, yer they 
differ in ſome particulars fit to be taken notice of: for after I had 
preſented the great Engine I formerly made uſe of to the Roy- 
al Society, partly the difficulty of procuring ſuch another of that 
Size and Make, and partly the defire of making ſome improve- 
ments invited me to make ſome alterztions in the Structures 
ſome of them ſuggeſted by others, (eſpecially by the Ingenious 
Mr Hook, ) and ſome of them that I added my ſelf, as finding that 
without them I could not do my work, Wherefore it will nor 
be amiſs ro point at the chief differences between the former 2nd 
the latter Engine, and to intimate ſome of the conveniences and 
inconveniences that attend them. | 
As for the Conſtruction of the ſecond Engine it (elf, fince 
ris preſumed, that the Readers of this Book have already peruſed 
That of which this is a Continuation, and underſtood the contri- 
vance of the Inſtrument that belongs to it, ic was preſumed ſuf- 
ficient to exhibit in the firſt Plate the delineation of the entire 
Engine ready to be ſer at work; and inthe ſecond, the figures of 
the ſeveral Metalline parts that compole it, before they are ſer 
rogether. For though theſe have not verbal and Alphabetical 
explications annexed to them, yet the ſight of them may ſuffice 
to make thoſe that have an imagination fitted to conceive Me» 
chanical contrivinces, and are acquainted with the former Ens 
gine, comprehend the ſtructure ot this; which, Alphabetical ex- 
plications would ſcarce make ſuch Readers do, as are not ſo qua- 
lifed: onely two things there are, which being of ſome difficul- 
ty, as well as of importance to be conceived, I (hill here particu- 
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larly tak notice of. The firſt of which is, that in regard the Suck- 
er isto be alwayes under water, and the perforation p q, that 
paſſes perpendicularly quite through it, and ſerves together wich 
the ſtick y 5 for a Valve, is to be ſtopt at the bottom ot the Cy. 
linder, as at » 0, when tis fall of water, tw.S requilite to make 
the ſtick 7 p of a conſiderable length, as two or three foot: The 
other and chief thing is that in the ſecond Plate , the Pipe 4B, 
whoſe end B bends upward, 1s made to lie in a gruve or gutter 

urpoſely made in the flat wooden Board c 4ef, on which the 
og xe toreſt; which ſquare board I cauſed to be overlaid 
with very good Cement, on which [ cook care to apply aſtrong 
plateof iron, of the bigneſs and ſhape of the Board, leaving one« 
ly a ſmall hole for the ereed part of the Pipe to come out at, 
which I added, not onely t2 keep the wooden Board the better 
from warping, but becauſe I knew (what will perhaps be thought 
ſtrange) that the preſſure of the Atmoſphere on one {ice of the 
Board, when there is no preſſure or but very litle og the other 
fide, will enable many Aerial particles to ſtrain through the "ay 
wood, though of a good thickneſs, and imbued with oyl to choz 
the Pores; to this iron- plate we ſometimes fic a Lip turning up 
about it, to hinder the Water that on ſome occaſions will come 
from the Receiver from falling on the Room; (and to add that 
vpon the by) though the Stop.cock g h# &, that belongs to the 
hitherto mentioned Pipe, may be inſerted at 7, into the Barrel or 
Cyliader /mno by the help of Soder, yet we choſe as a much 
better way to have the Brznch Z. ot the Stop-cock made like a 
Screw, which being once firmly ſcrewedin to the Barrel, is not 
apt to be broken off, and. may be moreeafily mended if any thing 
happen to be out of order, which the Engine is the molt liable 
to vein or about the Pipe, partly becauſe it may fall our, (though 
bur very rarely if due care be but taken,) that the Air will int» 
nu2te it ſelt between the wooden Board and the iron-plate, and 
ſo get up (where the Pipe bends upwards) into the cavity of the 
Receiver, and partly becauſe the Pipe being for a juſt reaſon 
made 
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made but {1:nder, and the part of it that looks upwards very ſhort, 
it happens not very unfrequently, that when we imploy Recei- 
vers with narrow Orifices, where the Cemeat muſt lie cloſe to 
the opening of the Pipe, it happens, I ſay, that the Cement, e- 
ſpecially ifit be much ſofcned by heat, is ſucke (as they ſpeak) 
inco the Pipe, and ſo choaks it up; or elſe thar ſome part of the 
body included in the Receiver is drawa co the orifice of the Pipe, 
and lying upon it as a Cover hinders the free paſſige of the Air 
into the Barrel, againſt which iaconvenience,to add that upon the 
by, we uſe among(t other Expedients to place juſt about the Ori- 
fice of the Pipe a ſmall cover of Tia, like that of a litle Box, 
which covers it at the cop to hinder any thing from lying imme- 
diately upon the Pipe, and has a ſmall opening or two in the 
ſide, to give the Air of the Receiver free acceſs to the Pipe. 
The (quare and hollow wooden part of this Engine, diſcern- 
blein the firſt plate, is ſo made, that it may contain not onely the 
Cylinder, but ſo much water, as will alwaies keep the Cylinder 
quite cover'd with that liquor; by which means the Sucker,lying 
& playing alwaics under water,is kept ſtill curgid and plump,and 
the water being ready at hand to fill up any litle interval or chink, 
that may happen to be between the Sucker and the inlide of the 
Barrel, does together with the newly mentioned plumpneſs of 
the Sucker very much conJuce tv the exat keeping out of the 
Air. Burt this advantage is not withoue ſome inconvenience, for 
Givers times, if great care be not taken in turning the Stop- cock, 
the water will be impeil'd into the Receiver, 2nd much prejudice 
ſundry Experiments, when the included bodies are ſuch that may 
be ſpoiled or impaired (ar leaſt for the preſent) by that liquor. 
The (ſmalneſs of our Cylinder is a convenience in regard of the 
facility it affords ro make and diſpatch thoſe many Experiments 
that may be performed in ſmall Receivers, though it make thoſe 
more troubleſome and tedious, that require the Exhaultion of 
large and capacious ones, | 
The flat Plate (mentioned a litle above) has this grezt conve- 
A niency 
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niency in many Experiments, that the Receiver needs no Stop= 
cock of its own; for ſuch a veſſel being made all of an entire piece 
of Glaſs, and whelmed on upon the Plate well covered with Ce- 
ment, can better keep out the Air, than if there were a ſtop-cock, 
at which the Air does but too frequently get in: bur beſides thar 
in divers Experiments ſuch Receivers do uſually require to be 
wide-mouthed, whereby a greater compals is to be fenced againſt 
the ingreſs of the Air, ſeveral Experiments cannot (ſo convenient- 
ly be tryed in this ſort of Receivers, 

But becauſe, that though this ſecond form of our Engine hath 
as to ſeveral purpoſes its peculiar conveniences and advantages, 
yet ſome Yirtuoſs may be furniſhed with the other already, and 
fome may conceive it the more clearly of the two, or may judg ic 
preferable for their particular deſigns; I ſhall here 1atimace, tha 
for moſt of che Experiments, if not all, that follow in this Trea- 
tiſe, they may make uſe of, or at leaſt make a ſhife with the firſt 
Engine, with a very few alterations; whereof the chiet is to be 
this, That co the upper part of the great Cylinder, onthe fide 
eppolite to the iroa-rack , there is to be faſtaed ſuch a ſquare 
Board, and ſuitable iron- plate, as is uſed in the ſecond Engine, 
berwixt which Board and Plate is to bs lodged ſuch a Pipe as was 
lately deſcribed, being either a contin1ation of the outward 
branch of the Stop-cock, or elſe firmly taſtned ro ir by ſodering 
or {crewing: for by this means, when the Sucker is Lcd the 
Air will through the Cavity of this Pipe, and the Stop-cock 
whereto it is annexed, paſs freely by virtue of its own Spring out 
of the Receiver into the exhauſted Cylinder; though this, and the 
Sucker that moves in ir, being not kept as 1n the ſecond form 
of the Engine under water, the greater care will be needed to 
keep the Air from inſtauating it ſelf berween chem. A good 
Cement, td faſten the Receivers to the often mentioned Plate 
of Icon, is a thing of no ſmall moment in making the following 
Experimeats, ot which we imploy differing Compoſitions for 


diff:ring purpoſes, ſome of which are nor acceſſary ro be mentio- 
ned 
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ned in that part of this work that now comes forth; but that 
which in almoſt all the following Tryals we chiefly make uſe of, 
is 2 well wrought mixture of (yellow) Bees wax and Turpentine, 
which compoſition as it ſerves betrer than moſt others ro keep 
out the Air, ſo it has the conveniency , which is no ſmall one, of 
ſeldome needing to be heated, and ſeldomer ro be much ſo; eſpe- 
cially if we imploy a litle more Turpeatine in Winter than in 
Summer, in the former of which ſeaſons, as much, or very near as 
much of chat ingredient as of the Wax does well, for as in Sum- 
mer a mixture of three parts of Wax to about twoot Turpentine . 
1s more proper. 


ATR AY nr rw 


EnxRarTaA, 

By an overſight a ſhort Paragraph was omitted in the 14. page, importing, 
that che ſecond figure of the 4th. Plate was defignd onely to make ſome 
repreſentation of the difference chat would appear, ifinſtead of making 
the 4. Experiment with Water, as in the foregoing figure, the Tryal was 
made with Quick: hlver. 


So lik, wiſe in pag.104.lin. 4. 4nd 8.for 14 of the 1 2 Book read 14 of the 11. 
pag.16,1, 9. read Cylinders of equal beights are to one another as their 
Bales. 
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. The Reader is defired to perfe&t with his Pen the marginal Notes refer- 
ring tothe Plates as being deteRiive, and aiſo to inſert ſuch others as were 
wholly omitted, according to. the following Dire&tions; which could not 
otherwiſe be conveniently ſupplied, without puttirg a flop to the Preſs. 


In the Margent of Page the — 
3d, read Sec Platetbe 111, Figure the x, 
214- I. Sce plate the 1V. figure the 2, 
39. I, See plate the 111, figare the 2, 
32» 5. plate the 111, fig. the 2, 
34. See piate the 111, figure the 2, 
43« I, See plate the V. figure the 1. 
54+ I. See plate the 111, figure the 4. 
7 3+ againſt rhe 16, line, inſerc— See the whole Baroſcope delineated Plate the 3, fig.the 2, 
$7, againſt rhe laſt line bur rwo, inſert— See plate the V, figme the ;. 
$3. againſt che 6, line inſerr—See plate the V. figure the 4, 

- - #07. 2gainſt rhe 28, line, inſert See plate the V1, figure the 1. 
x11. 2gainſt the 20. line, inſcrt See plate the 1. fig. the 2. 
113- I. See the 2. figure of the 7. plate; (adding therero) which though made primarily 

for the 39. Experiment, may facilitate the coacerving of This, 
120. againſt rhe 17, line, infer See plate the V1. ſrgure the 3, 
122. againſt the g, line, inſert See plate the V1. figure the 4. 
123. againſt the 19. line, inſert See plate the V1. firure the 5. 
225. againſt che 14. line, inſert See plate the # 1. figure the 6, 
130, read Sce plate the VI, fig. the 7. 
132. r, See plate the the pa. the 1, 
236. againſt the 8, line, inſert See plate the I/11, figure the 3. 
1 39. read See plate the 11. figure the 4. 
144. I, See plate the VIII. fig. the 1, 
355. F,See plate the IV, fig. the 3. 
161, 1, See plate the V111. Fig, the 2, and 4. 
165, againſtthe 21, line, non See Plate the VI1H. fre.the 4. 
and againſt the laſt line ſave one, inſert See plate the V11L, fig, the 3. 

2664 r. See plate the VI11L, fig. the 5. 
174. Within 3 1.nes of the bettom, inſert Sce plate the 1V/, figure the 4. 
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CONTINVATION 


Nevy Experiments 


Phyfico- Mechanical, 


Touching the SexinG and VVercur of the 
AIR, and their Effects. 
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THE I, PART. 


— ————— — 


Written by way of Letter, to the Right Honourable 
the Lord Clifford and Dungarvan, 


B 


My Dear Lord, 
oy [ have already in proper places of the Phyſico. 


Mechanical Experiments about the Air, which I for- 

merly preſented your Lordſhip, giv'n you a ſifh- 
cient account of ſeveral things touching the Scope, 
Occaſion, &c. of my Attempt, it will not be neceſſary 
to make aſolemn Preface to the enſuing Experimengs: 
And therefore preſuming upon an acceptance, which 
the favourable Entertainment, which your Lordſhip, 
as well as the Publick, was pleas'd to give my hilt 
Tryals of this kind, encourages me to expeR, 1 ſhall, 
without troubling you with any further Preface, im- 
mediately fall upon a Continuation, elpecially ſince 
Your Lordſhip will perhaps wonder, that you have 
not receiv'd it much ſooner, as, indeed, you ſhould 
have done, if I had been befriended with Accom- 
modations and Leiſure. 


B2 


EX PE- 
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A Continuation of New Experiments 


—— 


EXPERIMENT I. 


About the raiſing of Mercury to a great height in an open Tube, by 
the ſpring of 4 little included Air. 


J vers ways have been propoſed ro ſhew both the Preſſure of 

the Air, as the Atmoſphereis a heavy Body, and that the 
Air, eſpecially when compreſs'd by outward force, has a Spring 
thatenables it to ſuſtain or refiſt a preſſure equal ro that of as 
much of the Armoſphere, as can come to bezr againſt it, axdalſo 
toſhewf, that ſuch Air as we live in, and is not condens'd by any 
humane or adventitious force, has not onely a reſpſting Spring, 
but an aive Spting (if I may ſo ſpeak) in ſome mealure, as when 
it diſtends a flaccid or breaks a full-blown Bladder ia our exhau- 
ited Receiver, 

But 0>ſerving that there ſeems to want a viſible Experiment 
to convince thoſe that are not ſo eaſily ſatisfy'd with Reaſons, 
though drawn by juſt conſequence from Phylical or Mechanical 
Truths, or even from ather Experiments, taking notice, I lay, 
hereof, I made the following Experiments; not ſo much to pre- 
vent or remove a (cruple no better grounded, as to hive a new 
way of making an Eflimate by ſome known and determinate 
meaſure of the force of the bare Spring of the Air, both in its na- 
tural ſtate, (as tis ſaid to be when not compreſs'd'nor rarity'd, 
more then the free Air we breath,) and according to its ſeveral 
degrees of Expanſion. 

Wetook thena Viol, with a neck not very large, aud having 
. ll'd about a fourth part of it with Quick-(ilver, we (o ereted 
and faſtned a long and (1:nder Pipe of Glaſs, opea at both ends in 
theneck of the Viol, with hard ſealing wax, that the lower end 
reach'd almoſt cothe bottom of the Quick-filver , and the upper 
more 
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more thena yard above the viol, Then having blown ia a littls 
air, to try whether the Iaſtrameur did not leak, (which tis very 
difficult to keep ſuch inſtruments from doing,) we conveigh'd it 


into along and flender Receiver, fit for ſuch an uſe, and having See plate 


withdrawn the Air as well as we could, we found according to our 


expectation, that the Spring of the Air, included in the viol, im- 37 1 


pell'd up the Quick-filyer iato the erected Pipe, tothe height of 
27. inches, and having ſuffter'd the External air to return into the 
Receiver, the Quick-filver ſubſided in the Tube, ſometimes al- 
moſt, and ſometimes quite as low as the ſtagnaut Quics-filver in 
the viol, 

For the better illuſtration of this Experiment, thus ſummarily 
related, but with the like ſucceſs, as to the main, ſev. ral cimes re- 
peated, we will ſubjoyn the following Obſervations and Notes. 

I. That we try'd this Expetiment ſeveral times, and the laſt 
time in the preſence of the famous Savilian Geometer, Dr Walls, 
who ſaw the Quick-filver in the Pipe impell'd up ro 27. inches, 
being one himſelf of the meaſurers, and though at other times 
we found it to be much about the ſame height with thelaſt, yer 
once it ſeem'd plainly to be a pretty deal higher , which yet we 
ſpecifi'd not, becauſe a miſchance took oft the mark, which we 
had made to meaſuie thehetght by, | 

1I. - Having once, to try the ſtanchneſſe ofthe viol, blown i 
ſo much Air, (without taking out any thing as we uſe todo inthe 
hke cafe) that che Air in the cavity ot the viol rail'd and kept the 
Quickf1|ver 3- inches high in the Pipe, when we went on with the 
reſt of the Experiment, according toche way above deſcrib'd, we 
tound, by emptying the Receiver ot air, that we were- able to 
raiſe the Quicktiiver in che Caue 30. inches; or ſomewhat more 
above chair 10 the viol, 

III. Sometimes !t may happen, that the Mercury, when ta- 
ken very ſoon out of the Receiver, will not appear to have (ub. 
ſidedtoits firſt lownefle, which pe: haps*twill not fink to in (ome 
while after: whiet v be wonaed at, ſiocein ſuch a Recets 


> 23 
, B 3 ver,, 


/ 


&\ - A (ontinuation of New Experiments 


ver, which contains bur little air , the heat ofthe Cement and 
the iron, imploy'd to melt it quite round the Receiver, may im- 
part a litcle warmth co the air in the viol, which will afterretura 
to its former Temper. Buc this Accident is neither conſtant 
nor neceflary to the Experiment. 

IV. Tis very remarkable, that if the Receiver be ficly ſtopt, 
and ſlender enough;upon the turning of the Stop-cock,to let our 
the air at the firſt exaRion, the Mercury will be impell'd up by 
the ſpring of the Air in the viol,ſuddenly flying abroad or Gretch- 
ing it ſelf, (o that it will be raiſ'd ſeveral inches above the height 
it will reſt at atcetwards, and will make ſeveral vibrations up and 
down before it come to ſettle, juſt as the Mercury does in the 
Torvicell;an Experiment, (the bare preſlure of the lictle air do- 
ing here to the Mercury, what the weight of the Atmoſphere 
does there,) and ſuch motions of the Mercury will be made four 
or five ſubſequent ExuRtions, upon the withdrawing of the air 
in the Receiver. Bur as theſe grow leſſer and leſſer,as che Spring 
of the included Air grows fainter, ſo none of them is any thing 
near (0 conſiderable as the vibrations made upoa the firſt Suck. 

V. Agreeable hereunto we obſerv'd, that at the firſt Exq- 
ion, when the Spring of the included Air was yet ſtrong, the 
Mercury would be raiſ'd by our Eſtimate above half, if not | of 
the whole height, whereto 'twill at length be brought, (though 
that muſt beaccording to the bignes of the Receiver, and other 
circumſtances,) and the ſubſequent Exucions do (till adde leſs 
and leſs proportions of height tro the Mercurial Cylinder, and 
that for two Reaſons: the one, becauſe the more there is of Mer- 
cury impell'd into the Tube, the greater weight of Mercury preſ+ 
ſes upon the included air: and the other, becauſe the air has (0 
much the more room in the viol. to expand it ſelf, whereby its 
ſpring muſt be proportionably weakned. 

L3ſtly, when we made moſt of theſe Tryals, I had the curio- 
ſity ro obſerve the height of the Mercury ina good Barometer, 
and thereby found, that the Air was then but light; its _ 

eight 
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height reaching but to 29 inches, and z, and its height ſoon af- 
tertheTryal , whereof D* «lis was a wicneſſe, amounting but 
to 29. inches. 

” To make aneſtimare of the Quantity of Air, that had raiſd 
the Quickfilver to 27 inches, we took the viol that was imploy'd 
about this Experiment; and having counterpois'd it, whilſt it was 
empty, we afterward fill'd it with water, and found the Liquor to 
weigh 5. Ounces, 2. Drachms, and about 20. Grains, and then 
having pour'd out the warer, till it was funk to a mark which we 
had made on the outſide of che Glaſs, to take notice how high the 
Quick-filver reach'd that we pour'd in: and laſtly, weighing the 
remaining water, equal in bulk to the Quick- filver, we tound it 
to amount to 1. Ounce, 2, Drachms, 14. Grains; ſo that the air, 
that had rais'd up the Mercury, poſle(s'd (betore its Expanſion) 
in the viol the place bur of 4. ounces, and a tew odde grains, 4. e. 
of abouc *, of a Pint of water. And as for the Pipe alſo, im- 
ploy'd about the ſame Experiment, we found its Cavity to have 
about + part of an Inch in Diameter, | 

It was one of the Uſes I hop'd to make of this Experiment, 
that by comparing the ſeveral degrees of Expanſion of ai inclu- 
ded in the viol, with the reſpeRive and increafing heights of the 
Mercury that was impell'd up into the Pipe, ſome eſtimate might 
be made ot the force ot the Spring of the Air weaken'd by ſeveral 
degrees of Dilatation; bur for want of conveniences I forbore to 
yenter upon ſach nice Obſervations, eſpecially becauſe the Preſ- 
ſore of the dilated air, that remains in the Receiver, and is exter- 
nal co theair incladed in the viol, mult alſo be taken into conlide- 
r2tyOR, ' 

Another Uſe of our Experiment may be this: That it mzy 
ſupply us with a conſiderable Argumeat againſt ſome Learned 
men, who attribute the ſuſpenſion of the Quick. filver in the Tor- 
ricellian Experiment to acerrain rarify'd matter, which ſome call 
a Funiculus, and whereto others give other names; which rari- 
fy'd ſubſtance they ſuppoſe ro-draw up and ſuſtain the Quick-fil- 
ver, 
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ver; in compliance of Natures abizorrency of a Vacuum. For in 
the Experiment under conſideration, the Quick-filver being not 
onely ſuſtain'd ar the height of 27 inches in the Tube, but eleva- 
ted thicherz .it the cauſe of This be demanded, it will be anſwer'd, 
according to their hypotheſis, that the air in the Receiver, exter- 
nal co that of the Viol, being, by reaſon of the ſucking out of 
ſome of it by the Pump, more rarified than that in the vio], it 
draws up to ic the Quick-filver in the Cane, andthe more it is ras 
rify*d, the-bigher ir is enabl'd to draw it. But then I demand, 
whence it comes to paſs, that though we can, by perſevering to 
pump, more and more rarifie the little remaining air, or the AC- 
real ſubſtance in the Receiver, That in the viol not appearing to 
be alſo rarified, yet the air in the Receiver does not by virtae of 
its ſuperadded rarefaRtion, whereby it exceeds that of the air in 
theviol, pull up the Quick-filver to agreater beiehe in the Tube 
then 27. inches: For, that this is not the greateſt height,co which 
Mercury may berai('d by this rarety'd ſubſtance, our Adverſaries 
muſt not deny, who tell us, that in the Torrice/lian Experiment 
it ſuſtains a Mercorial Cylinder of 29 . inches, and + , and can 
raiſe a Cylinder of 29 inches to 29 -, or higher, in caſe that the 
Cylinder be made to vibrate up and down in the Tube, 
See the 1it> Andas for thoſe, that will in ſuch caſes, as our Experiment 
rele ſuggeſts, have recourſe onely to that which they call the Fug 
ine Expe. Yacut, they may-pleaſe alſo to conſider , that fince the Quick» 
rimen', filver remains the (ame, irs aſcenſion in the Tube will not be a» 
vailable for what they think to be Natures purpoſe; for,whether 
it reach higher or lower in the Tube, it will adzquately fill ao 
more ſpace in one poſture, or in one figure, then in anothery, in 
what part (oever of the Cavity of the Receiver it be plac'd, 
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EXPERIMENT II, 


Shewing, that much included Air raiſ'd Mercury in an open Tube, 
no higher than the weight of the Atmoſphere may in « Baroſcope, 


N the former Experiment, by reaſon of the ſmalneſs of the vi- 
ol, that was employ'dabont it, there was (o little Air included, 
that the Expanſion of it ſo far, as was requiſite to impell up the 
Mercury in the Pipe to the above mentioned height of 27. inches, 
may be probably ſuſpeRted ro have very much weaken'd its 
Spring, and therefore it may be thought, rhar (eſpecially confi- 
dering the great force that leveral of our Experiments manifeſt 
imprilon'd air to have,) if there were a greater Quantity of air in- 
cluded in the veſſel, ſo that the Expanfion, ſufficient to raiſe the 
Mercury tothe former height, would not need to be conſiderable, 
(becauſe that the capacity of the Tube being bur the ſame, the 
whole incladed air will be ſo much the lefle expanded, by how 
much the more of it there is,) it ſeem'd probable that the Spri 
ofthe Air, being bur alictle weakned by ſo ſmall a dilatation, 
would remain ſtrong enough to raiſe a much taller Cylinder of 
Mercury inthe Tube, and perhaps make the Liquor run over into 
the Receiver. 
But thougttthis Suggeſtion ſeem probable enough, yet when 
I confider'd, that the weight of the Armoſphere is able co ſuſtain 
a Cylinder of Quick+{ilver but of zo. inches, or thereabouts, (in 
perpendicular height,) and conſequently that the preſſure of ſuch 
a Mercurial Cylinder is equivalent tor that of an Armoſpherical 
Cylinder of the ſame bore z *twas not difficult to conclude, that 
fince the Air in a viol, beforethe mouth is clos'd, has a Spring bue 
equal in ſtreogth to the weight of the Atmoſpherical Pillar char 
leans upon it, (for if the Spring were too ſtrong for the weight 
that leans on it, ſome of the air would get out of the viol,) a grea- 
ter viol,and conſequently a greater Y of included air would 
not 
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not be able by its ſpring to elevate and ſuſtain a longer Cylinder 
of Mercury, than the weight of the Armoſphere is able to do; nor 
indeed altogether ſo much, becaule of ſome little (though bur lir- 
tle) Diminution of the Spring by ſome (though but a (mall) ex- 
panfion, that the included Air (ſuffers, by ſucceeding in the place 
of the Mercury, that is impell'd up. 

To clear therefore this matter by an Experiment, we took a 
ſtrong glaſ+- bottle, capable of holding abour a Quart of Liquor, 
and having put into it a convenient quantity of Quick-filver, we 
ereRted ia ita very long and ſlender pipe of Glais, open at both 
. theends, and reaching at the lower end beneath the ſurface of 

the ſtagnant Mercury, and having faſten'd this pipe in the neck 
of the Bottle , by choaking up that neck very accurately with 
g00d Cement, that none of the incladed air might be able to get 
out, we conveigl'd the whole into a Receiver, like that imploy'd 
about the I. Experiment ia ſhape, but much larger, that it mighe 
beableto contain ſo great a veſlel; and thea the Engine being ſer 
a work, we quickly rais'd the Quick-(ilver to agreater height than 
formerly, and when we ſaw'it come to a ſtand, we did oy che heip 
of ſome marks, made before hand oa the pipe, and by the help of 
a very long and well divided Ruler, meaſure , with as much care 
and accurateneſsas the figure of the veſſels would allow us to do, 
the height of the Mercurial Cylinder, which we found to be 29. 
inches,and abqut 4, to which abating halfan inch,which was rais'd, 
before the Pump was employed, by ſome air that had been 
blow'd into the Bottle, to try whether it were ſtanch; deduting, 
I Cay, this balf Inch of Quick-filver, which remaia'd in the Tube 
after the external Air was let in,(as well 2s it had been there before 
the Receiver was exhauſted,) out of the newly mention'd number 
chere remain'd 29. iaches, and neer j, for the height of the Mer 
cury, rais'd by the Spring of the Air, ſhut up in the Bottle: and 
then conſulting with the above meationed Baroſcope,which ſtood 
in a window in another part of the houſe, I tound, that the weight 
of the Atmoſphere did bear a Mercurial Cylinder of about 2 9. 
inches, 
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Inches and 3, which was higher by 4 than chat to'which the 
Spring had rais'd the Quick- {1]ver in the exhauſted Receiver: and 
the Difference perhaps would have been greater, if the place; 
where the Experiment "yas made, had not by its warmth added 
ſome little marcet to the Spring of the Air,and it alſo we could 
have kept the Mercury fo long elevated, as to give it leave to 
diſcharge its ſelf of thole ſmall bubbles, which cis almoſt impoſſi« 
blein ſuch Experiments as this to free Quick- ſilver from, without 
ſome help from time. 

Laſtly, though we caus'dthe Pamp to be ply'd, to try whes 
ther we could not, by the more ditigent Exuction of the Receiver, 
raiſe the Quick- ſilver above the height of that which the Armo- 
ſphere kept ſuſtain'd in the Baroſcope, yer our labour gave us 
bue a confirmation, that the Spring of the 4ir would not raiſe the 
Mercury higher, then did the wezght of the Atmoſphere, whicti 
may not a little confirm the 24 Obſervation. | 

NB. This was not the onely nor the firſt Experiment we 
made ofthis kind, but this being carried on withope miſchances, 
(with which divers others were attended,) and made with much 
cire, I thought fit to fer down This 1n ſtead of all, intimating ge 
nerally abour the reſt, that they ſeem'd to agree well for the 
maih with that, which is here recited; onely there is one thing 
relating to thoſe other Experiments, that ſeems not altogether 
unworthy to be taken notice of, which is, that when our Tryals 
were mae in veſie!s, that contain'd aconfiderable quantity of Air, 
though upon the exhauſtion of the Receiver the Spring of the in- 
+ cluded Air could not raiſe the Quick- 111ver to the top of the pipe, 
yet ſometimes by other Eftets it manifeſted it ſelf ro be very 
ſrone, -3s once 6r-Tvice' by the blowing' our- or: breaking® rhe 
Cork or Cement, ane ocher marrer that was imploy*'d-ro ſtop the 
Glaſs it was ſhutinz and once by arf Accident too memorable to 
be here paſt ovef in filence. | 
TI had oneday invited D'1allis'to fee ſuch an Experiment 3s I 
have been rel:tifg, made with (ar n viel, but): a tortlewt Green 
| C& 3 glals, 
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Glaſs, (ſuch 2s weuſe now for Wine,)-and 4 or 5 pounds of 
Mercury. After this Leatned Perſon and I had continued Spe- 
Qators 2s long as we thought fir, we withdrew into another 
Room, where we had not ſat long by ghe fire, before we were 
furpriz'd by a ſuddain noiſe, which the perſon, that occaſion'dir, 
preſently came running in to give us an account of, by which ic 
appear'd, that this Ingenious young Man, (whom I often imploy 
about Pneumatical Experiments, aad whom I mention'd to Your 
Lordſhip, becauſe 7. M, has the honour to be ſomewhat known 
to You,) being deſirous inour abſence to ſatisfie the Curiofity 
he had to know, whether the Quick-filver could not be rais'd 
higher in the pipe than I had foretold, plyed the Pump ſo obſti» 
nately, that at length, the Bottle being aot,it ſeems, every where 
equally ſtrong, the impriſon'd air found it more difficult ro make 
the Quick-filver rug over at the top of the pipe, than to break the 
Bottle in the weakeſt place, and accordingly did not onely throw 
offa piece of the Bottle, bur threw it with ſuch violence againſt 
the large and ſtrong Receiver, as broke that alſo, and render'd it 
unſerviceable for the future. But the DoRor and I laying toge- 
ther the Pipe, which happen'd to be broken into but few pieces, 
concluded by the place, to which we were told it reacht whea this 
Accident happened, that it had not exceeded, nor indeed fully e- 
quall'd the height, ro which che weight of the Atmoſphere mighce 
have rais'd it. 


—— —_— 


EXPERIMENT 111. 


Shewing that the Spring of the included CAir will raiſe Mercury#0 
almoſt equal heights in very unequal Tubes, 


H Aving ſhown in the two former Experiments,that the AFive 
ſtrength of the Airs Spring is very conſiderable, I thoaghc 
good alſo to examine , wherher or ao to the other reſemblances 
is in 
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ia operation between the weight of the free Air, and the preſſure 
of the included Air, this alſo may be added, that as the gravita- 
tion of the Armoſphere is able (as we ſhall hereafter prove) to 
ſuſtaia the Mercury at the (ame height in leſſer and greater Tubes, 
ſeal'd at the top; ſo the Preſſure of the included Air may be able 
to ſuſtain the Mercury ac the ſame height in flenderer and in lar- 
ger Tubes, though in the latter ic muſt ſuſtain a far greater 
weight of Mercury than in the former; provided allowance be 
made for the weakning, which the Spring of the included Air 
muſt be ſubje& to, by reaſon that,to ſucceed inthe place of alarge 
Cylinder of Mercury impell'd up into the greater Tube, it muſt 
expand it ſelf more, and conſequently have its Spring more 
weakned, thanit the Tube were ſlender. 

To proſecute this Experiment , I thought on a peculiar ſhipe 
of veſſels, which, if1 had been where there is a Glaſs- houſe, I 
would have cau['d to be blown for the more convenient trying 
of two Pipes of different bores at the ſame time, But though I 
wanted this Accommodation, 1 thought I might well enough 
ſhow what intended by imploying ſucceſſively two Tubes of 
very diftering ſizes, provided the veſſel for the including of the 
Air were the ſame, 

Wherefore taking the Glaſs bettle, made uſe of to try the 
former Experiment, and ereQing in it after the manner above de- 
ſcribed a Cylindrical pipe of Glaſs , a good veal larger than the 
former, (it not as large agen,) we proſecuted the Experiment as 
we had made it, with theſlender Tube above mentioned , and 
found that we were able, by the Spring of the Airia the bottle, 
to raiſe the Quickſilver to a conſiderable height , which, meaſu- 
ring as well as the veſſel would allow us, was, by theleaſt eſtimare 
that was made of it, (which was mine) 38. inches, andy, by which 
it appear'd to want ſomewhat above an Inch ofthe height of the 
Mercurial Cyliader, which the weight of the Atmoſphere could 
have ſaſtain'd, as appear'd by the Barometer, wherein che Quick- 
Glver at that time was abour 29, inches, and ; high; which diffee 
rence 
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rence was no: more then I expeRed, confidering that, wheres 
the weight of the Armoſphere is ſtill the lame when the Mercury 
is at its tail height (2nd that whether the Pipe be great or ſmall) 
in a ſeal'd Tabe; the Spring of our included Air muſt needs be 
weakned thelarger the Tube is, and the higher the liquid Metal 
is impell'd init, fo that it ſeem'd a conſiderable Phenomenon, thar 
the Spring of (o little Air ſhould be able toraiſe the Mercury as 
high within an Inch or thereabouts in a wider as in a flenderer 
Tube, fince the Diameter of the Cavity of the former being by 
our eſtimate double ro that ofthe latter , (into which the ſlender 
Pipe could eaſily be put as into a Caſe too big for it:) Thegrea- 
ter Mercurial Cylinder may be ſuppoſ d ro have weighed near 
four times 2s much as the leflery I ſay, zear, becauſe there was an 
Inch difference in their heights: but in caſe theſe had been equal, 
thea the Solidities of the Cylinders would have beers to one ano. 
ther as their Baſes; and fince theſe, being Circu)zr, are in duplicate 
proportion to their Diameters, that .is, as the Squares of their 
Diameters; irs plain, that if che Diameters be as one to two, the 
Squares of them muſt be as one to four; and theſe Cylinders cons 
fiſting of the fame Mercury, their Weights will have the ſame 
Proportions with their Solidities, and conſequently would be as 
one to four , making the abatement formerly intimated for the 
Inch and alittle more of Mercury, by which the larger Cylinder 
came ſhort of the height of the former: 

NB. 1. This andthe two former Experiments tryed by us 
with Quick- ſilver, 'may be alſo tryed with Water, but beſides 
that we could hardly procure Tubes long enough for ſuch Tryals, 
we were not very follicitous about it: for if we attentively enough 
conſider, whar has been already deliver'd, and the Proportion in 
ſpecifick gravity betwixt Water and Quick-filver, (whereof the 
latter is near 14. times as heavy, bulk for bulk, as the former,) 
*twill not be difficult to foreſee the Event of ſuch Experiments, 
which he, that has a mind to make, ſhould be furniſh'd not onely 
wich'long Tubes, but with capacious Veſſels ro ſhut up the Air * 
elle 
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Elſe the Air will be ſo far expanded before the Water has at 
tain'd nearthe height, to which the weight of the Armoſphere 
may raiſeit, that the Experiments will not ſeem to ſucceed near 
ſo well with Water, as ours did with Quick: fil ver. 

2, Wethought it worth trying, whether, when the included 
Air had rais'd the great Cylinder of Mercury to the utmoſt 
height, it could elevate it to, by the Spring it then hadz it would 
not be brought to raiſe the Quick- fi]ver yet higher, if, notwith« 
ſtanding the Expanſion it had already, there were an agitation 
made by the heated Corpuſcles of the (ame Air. And in pur- 
ſuance of this Curioſity having caus'd an hot Iron and a Shovel 
of kindled Coals to be held near the oppoſite parts of the Recei- 
ver, we perceiv'd after a while, that the Mercury aſcended ; of an 
inch or better above the greateſt height ir had reach'd before. But 
conjeRuring that ic would have riſen higher, were it not thar 
whilſt the application of the hot bodies was making , ſome Par- 
ticles of Air had unperceivably ſtolen into the Receiver, I cauſ'd * 
the Pump to be ply'd again to withdraw the Air, I ſuſpeRted to 
have got in, by which means the Mercury was quickly rais'd 5 of 
an inch, (or better,) by virtue of this Adventitious Spring, (1f I 
may ſo call it,) which the included Air acquir'd by heat, and I 
made no doubt, that it might have been rais'd much higher, bur 
I was unwilling by - appiying a leſs moderate heat to hazard the 
breaking of my Glaſſes, in the place I then was in, where ſuch a 
miſchance could ſcarce have been repair'd. | 
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EXPERIMENT IV. 
About a ntw Hyar an/o- pneumatical Fountain, made by the Spring 
of uncompreſsd Air, ? 


] Shall now add ſuch an application of the Principle whereon 
the tormer Experiment was grounded, as I ſhould ſcarce _—_ 
wor 


- 
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worth mentioning in this place, were it not that befides that di- 
vers Virtuoſi ſeem not a lictle delighted with it, it may for ought 
E know prove to be of ſome Philoſophical uſe (ro be pointed at 
hereafter. ) 

We took a Glaſſe- bottle with a convenient quantity of Water 
in it, and ficted this Bottle with a flender glaſs-pipe open at both 
ends, aud about three foot long , which was fo plac'd, that the 
lower Orifice was a good way beneath the Surface of the Water, 
and the Pipe it ſelf paſſed perpendicularty upwards through the 
Neck of the Bottle, which Neck was, by the Pipe and by good 
hard Cement imploy'd to fill the ſpace betwixt the Pipe and the 
inſide, (a well and firmly clos'd, that no Water or Air could ger 


See plate Out of the bottle, nor no externall Aire could get 1n- 
welv toit, but by paſſing through the Pipe. This Inſtrument was 


convey'd intoa large Receiver ſhap'd like a Pear, of which a good 

art of the bluntend , and 8 ſmall part ofthe ſharp end are cut off 
b SeQions parallel to the Horizon, and conſequently to one a- 
nother. And becauſe this Receiver was not (nor ought to be) 
long enough to receive the whole Pipe, there was Cemented on 
to the apper part of it a ſmaller Receiver of white Glaſs, of ſach a 
leogth and bigneſs, that the upper end of the Pipe might reach to 
the middle of its Cavity, or thereabouts, and that the motions of 
the 'pringing water might have a convenient Scope, and fo be the 
better taken notice of. 

* This double Receiver being cemented on to the Engine, a lictle 
of the Air was by one Suck of the Pump drawn out from ir, by 
which the Preſſure of the remaining Air being weakned, it was ne- 
ceſſary, rhar fiace the Air included in the Bottle had not its Spring 
likewiſe weakned, it ſhould expand it ſelf, and conſequently im- 
pell ap the water inthe ſame. Botele through che Pipe,which it did 
ſo vigorouſly, as ro make ic ſtrike briskly a firſt againſt that pare 
of the top of the ſmaller Receiver, which was juſt over the Ori- 
fice of the Pipe. Bart afterit had a while made the Warter thus 
thootup in a perpendicular line, as the Spring of the Air in the 
Bottle grew by that Airs dilatation to be weaken'd, the Water 
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would be impell'd up leſs (trongly and leſs direRly, till the Air 
in the Bottle being as much expanded as thatin the Receiver, the 
Aſcent of the Water would quite ceaſe, unleſs by Pumping a lit- 
tle more Aireout of the Receiver werenew'd it again. 

About the makiog of this Experiment theſe Particulars may 
be noted. 

1. Tisconvenient, that the upper part of the Pipe be made 
(as it eafily may be at che flame of a Lamp) very ſlender, that the 
Water having buta very ſmall Orifice to iſſue out at, may be 
ſpent but ſlowly, and thereby make the Experiment laſt ſo much 
the longer, 

2- You may, if you pleaſe, in ſtead of making the upper part 
of the Pipe ſlender, as was juſt now direted, Cement onto ita 
Top either of Glaſs or Braſs, confiſting of three or more very 
flender Pipes, with aPin-hole at the end of each, that one of theſe 
pointing diretly upwards, and the others to the right hand and 
to the lefr,the Water may ſpin out ſeveral ways at once, by which 
kind of branched Pipes we have ſometimes imitated the Fets 
d' eau (as the French call them) and Artificial fountains of Gar- 
dens and Groto's. 

3+ In regard that ſo ſhort a Cylinder of Water, as exceeded 
not the length of our Glaſs pipe,could not make any conſiderable 
reſiſtance cothe expanſion of the included Air, it was thought 
and found ſafe enough to imploy in ſtead of a ſtrong Glaſs- bot- 
tle a much larger Viol, without being (ollicitous abour its ſhape, 
or that it ſhould be very ſtrong, and by this means we could make 
this pleaſant Spectacle laſt a great while, eſpecially it we alſo made 
uſe of the expedient to be mentioned in the following Note. 

4- If you find that the included Air have by expanding it ſelf 
too much weaken'd its Spring , whilſt there yet remains with it a 
good quantity of Water in the Bottle or Viol, you may reinforce 
the preſſure of the Air by onely turning the Stop- cock, and let- 
ting in what air you think fit to the exhauſted Receiver: for upon 
the admiſſion of this new Air, the _ in the Receiver will preſs 


upon 
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npon the Water in the Pipe, and having driven it intothe bortle 
again, will follow it thither, till the Air in the Bottle, and that in 
the Receiverhaveattain'd an equal Spring, and then by Pumping 
out a convenient quantity of the Air contain'd in the latter, the 
Air ſhut up in the former will be able to impell up the Water -as 
before, till the ſtagaant Liquor be depreſt to the lower Orifice of 
the Pipe, at which, when the Air of the bottle can get out, the 
courſe of the water upwards muſt ceaſe. 

The Uſes I made of this new Hydraulo- pneumatical Fountain 
(for in it Laim not onely at a Ludicrous Experiment) wereprinci- 
pally theſe. 

The firſt was to make it the more probable, that if we had had 
convenient Veſſels, we might by the Prefiure of the Air included 
in the Bottle have rais'd Water about tourteentimes as high as we 
did Quick-filver in the former Experiment, fince upon but a 
little weakning of the Preſſure of the Air in the double Receiver, 
the Air in the Bottle was able to impell the Water forcibly e- 
nough, and for a pretty while, tothe top of a Pipe of abour a 
Yardlong, anda good deal higher. (But this is bur aſlight Uſe. ) 

The next thing therefore we deſign'd to ſhew by this Experi- 
ment was, That in thoſe Hydraulo-pneumarical Engines, where 
Water is plac'd between two parcels of Air, the Water may be 
ſet a moving as well by the meer dilatation of one of the parcels 
of the Air, as by giving a new force by heat or compreſſion to rhe 
other, and hr 4. rams. Mechanical Principle of Motion may 
hereafter prove not altogether uſeleſs in Engines, we refer to- 
further confideration. 

Another Uſe we made of this Experiment was to ſhow ſome- 
what relating to the Spring of the Air, which may be worth con- 
fidering, though we ſhall now bur barely mention ir. 'If then, 
when ſome of the Air had been pump'd out of the Receiver, we 
remoy'd that double Veſſel from the Bottle, the external Air 
would by its weight haſtily depreſs the water in the Pipe, till ha- 
ving drivenit to the very bottom, it got up in numerous Bubbles 
through 
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through the water, and joyned it (elf with the Air incumbent on 
that Liquor: but that which was here obſervable was, that all the 
external Air that was able to get into the Bottle, did not do it 
ſuddenly, but after the firſt irruption we could perceive, that from 
time to time there would new portions of Air leaſurely inſinuate 
themſelves through the Pipe into the Botcle,and emerge through 
the ſtagnant Warer in Bubbles, that ſucceeded one another ſo 
ſlowly, as to beget ſome wonder, as if the Spring of the included 
Air havipg been once put out of its wonted conſtitution by its 
late expanſion, could not be reduc'd to it but by degrees by the 
weight of the Atmoſphere, which was ſtill the ſame: or, rather, as 
if between the Spring of the included and the Preſſure of the ex- 
ternal Air counterballancing each other, there happen'd ſome 
ſuch thing as is obſerv'd in an ordinary pair of Scales, of which 
oneis too much depreſs'd, where the motion (which. was ſwift &+ 
nough at firſt) becomes ſo much che ſluwer , by bow much the 
Weights come nearer to the «£quilibrium, which their equality 
diſpoſes them to reſt in. | 

But the chiet Uſe defign'd in this Experiment was, to obſerve, 
whether the Lines, made by the water in its effluxions, would be 
of the ſame figure, notwithſtanding the raritaRtion of the Air in 
the upper part of the Receiver, as if the Air had not been art all 
rarified: and for this purpoſe it is beſt to make ones Obſervati- 
ons towards the latter end of the Experiment, becauſe then the 
Receiver being molt exhafiſted, and conſequently having the leaſt 
of Air left in ic, the difference made by the change of the denſi 
of che medium, in which the Beams of Water (if I may fo call 
them) move, is like (in caſe there be any) to be beſt diſcern'd. 
And this convenience we had by our way of Experimentiog, that 
we could cake notice of the Lines deſcrib'd by che Salient water, 
as the ejaculation of that Liquor grew ſtil] fainter and fainter. Bur 
though I afterwards invited Dr. Walls to favour me with his O- 
pinion about the Curve Lines of the Salient water, yer for want 
of an upper Receiver large enough, ves he proteſs'd himſelf (i 

2 


48 © A Continuation of New Experiments 


I had dons) not ſatisfied about them. Onely He ſometimes (as 
I alſodid) obſerv'd the Salient water to deſcribe part of a line per* 
fealy enough Parabolical, with which ſort of Curves he has 
been particularly converſant. 

This made mereſolve for farther ſatisfa&ion to attempt by a- 
nother contrivance, (of whoſe ſucceſs, if I can procure the Imple- 
ments I need, Your Lordſhip may expe& an account,) what the 
Figures will be not onely of Salieat water, but Mercury, and 0+ 
ther Liquors; and that when the Receiver is much better exhau- 
ſed, then it was neceſlary it ſhould be inthe foregoing Experi- 
ment, 


EXPERIMENT YV, 


About 4 way of ſpeedily breaking Flat Glaſses, by the weight 
of the Atmoſphere. 


| IL the more ealie underſtanding of ſome of the ſabſequene 

Tryals, it will be requiſite io this place to mention among 
Experimeats about the Spring of the Air the following Pheno- 
menen belonging to its Weight. 

This is one of thoſe that is the moſt uſually ſhown to Stran- 
gers, as a plain and eafte proof both that the Weight of the in- 
cumbent Air is conſtderable, and that the round figure of a Re- 
ceiver doth much more conduce to make an exhauſted Glaſs ſup- 
port that weight, than it the upper part of the Receiver were flat, 

To make this Experiment we provided a Hoop or King of 
Braſs of a conſiderable thickneſs, whoſe height was 2 +,or 3 [- 
ches, and the Diameter of whofe Cavity as well at the upper as 
lower Orifice (ſhould have been juſt 3. Inches, but through the 
errour of the workman) was 3. inches and *, To this Hoop we 
ſucceſſively faſten'd with Cement divers round pieces of Glaſs, 
ſach as is uſed by Glafiers (to whoſe Shops we ſent for it) to make 
Panes for Windows, and thereby made the Braſs-ring with its 


Glaſs» 
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Glaſs- cover a kind of Receiver, whoſe open Orifice we carefully 
cemented on to the Engine; and then we found, as we had conje- 
Qured, thar uſually at the firſt Exuion (though ſometimes not 
till the ſecond) the Glaſs- plate would be brokeo inwards with 
ſuch violence, as to be ſhatter'd into a great mulcitude of ſmall 
fragments, and (which was remarkable) the irruption of the ex- 
ternal Air driving the Glaſs inwards did conſtantly make a loud 
Clap, almoſt like the Report ofa Piſtol, Which Phenomenon, 
whether it may help us to diſcover the cauſe of that great noiſe, 
that is made upon the diſcharging of Guns, (for the Recoyl ſeems 
rodepend upon the Dilatation and Impulſe of the Powder,) I 
muſt not ſtay to conſider. 


OO D— 


EXPERIMENT VL 


Sbewing, that the breaking of Glaſs* plates in the foregoing Experi« 
ment, need not to be aſcrib'd to the Fuga Vacul. 


"T Hough Tong fince inform'd you, that in the Experiments I 
then preſented Your Lordſhip, ic was not my purpoſe 
to deliver my owa Opinion whether there be a Yacuues , or 
no, and though 1 do not in this Fract intend to declare my (elf 
either way, yet, that I may on this occaſion alſo ſhow, that the 
Preſſure of the Air may ſuffice to account for divers Phenomena, 
which according to the vulgar Philoſophers muſt be referr'd to 
Natures abhorrency of a Y ac«vm, I will illuſtrate the foregoing 
Experiment by another, the ſubſtance whereot is this. 

That if, inſtead of the above mentioned braſs Hoop, both 
whoſe Orifices are of equal breadth , you imploy a hollow { but 
taller) piece of Braſs, or (which is more eaſily made) of Latton, 
thip'd likea Conw iruncatus, or a Sugar-loat, whoſe upper part 
is taken off parallel co the bottom; and it you make the two Or!» 
fices of a breadth ſufficiently unequal, 35 it the larger being mace 
as 
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as wide 3s that of our Braſs.hoop, the ſtraiter were leſs than an 
Inch in Diameter; You will find, -that if. this piece of Meral be 
m:4e uſe of, as the-other was inthe foregoing Experiment, the 
fAat Glaſs cemented on to the Orifice, will be eaſily broken, as 
formerly when tis faſtned to the wider Orificez bur if the ſtraiter 
Orifice be turn'd upward, the Glaſs that covers it, if it be ofa 
due thickneſs, { though no thicker than the former,) will remain 
entire, notwithſtanding the withdrawing of the Air from beneath 
it: Which ſeems ſafficiently to argue, that tis not preciſely Na- 
tures abhorrency of a vacuum, that 1s the cauſe why Glaſſes are 
uſually broken in ſuch Experiments, ſince whether the wider or 
the narrower Orifice be uppermoſt, and cover'd, (the Metallige 
pzrt of the veſſel being the ſame, and onely varying its poſture,) 
the capacity of the exhauſted veſlel will be equal; and therefore 
Nature ought to break the Glaſs as well ia one caſe as the other, 
which yet the Experiment ſhows ſhe does not, 

Wherefore thus Diverfity ſeems much betcer explicable by 
ſaying, that when the wider Orifice is uppermoſt, the Glaſs that 
covers it muſt ſerve for the Baſis of a large Armoſpherical Pillar, - 
which by its great weight may eafily force the reſiſtance of the 
Glaſs: whereas when the ſmaller Orifice is uppermoſt, there leans 
upon its Cover bur ſo {lender a Pillar of the Armoſphere , thar 
the natural tenacity or wutual cohzfion of parts in the Glaſs 
is not to be ſurmounted by a weight thor is no greater. 


EXPERIMENT VIL 


—— 


About a convenient way of breaking blown Bladders by the Sprin 
of the Air included in them: # 


'S He foregoing Experiments having ſufficiently manifeſted the 

ſtrength of the Airs Spring upon fluid Bodies , I nexc 
thought fic co tr y,whether the force of a little included Air would 
alſo 
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alſo upon canſiſtent and even Solid bodies emulate the Qpera- 
tions of the weight of the Atmoſphere, In the proſecution of 
which Enquiry we thought fit to make two ſorts of Tryals: the 
one, where the Air is included in the Bodies, on which its Spring 
does work and the other, where tis External co them, Ot the 
firſt ſort are this 7**, and the two following Experiments; and of 
the ſecond ſort are ſome other Tryals, to be comprehended un- 
der the 10#h Experiment. 

Having formerly mention'd to Your Lordſhip, that we were 
ſeveral times able (though ſometimes not without much difficul- 
ty) tomake a blown Bladder break with the Spring of its own 
Air, I ſhould not think it worth while to ſay any thing here abour 
the ſame Phenomenon, but that (beſides that ic ſeems odd enough, 
and is not unpleaſant ro many SpeRtators,) it may deſe: ve not to 
be wholly negleed, becauſe a Good way to break Bladders in 
the much Exhaufted Receiver, may ſometimes prove an uſetul 
Expedient, eſpecially in ſuch caſes where the Experimenter (who- 
ſometimes either is not skilful enough, or well enough farniſh'd 
with accommodations to-regulate the ingreſs of the Air) would 
very ſuddainly ſupply the Reeeiver with treſh Air , when it has 
been much emptied, without danger of letting ia too much Air 
from without. Not to mention, that the Air, iacluded in the 
Bladder to be broken, may be (o mingled with ſtezms, or imbu'd 
with divers qualities, as to be much ficter than common Air for 
ſome particular Purpoſes. 

We ſhall then for the affinities ſake between this Tryal and the 
former, ſubjoyn now the way, by which we ſeldom fail'd of brea- 
king Bladders in our emptied Receivers, For this purpoſe, the 
blown Bladder that was to be burſt, having the neck very cloſely 
and ſtrongly tyed, was kept a pretty while in the Receiver, whilſt 
the Air was pumping our, and then taken.ont again, that, now: 
the fibres were ſtretcht and relax'd, the Capacity being leflen'd 
by a new ligature that I oxcer'd to be ſtrongly made near the 
Neck, the Bladder might be leflen'd though the Air were os 

the 
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the ſame, and the Membrane being not ſo capable of yielding as 
before, upon the ſecondexhauſtion of the Receiver the Bladder 
In it would break, far more eaſily then otherwiſe, and perhaps be 
oddly-enough lacerared. 

We ſometimes alſo varied this way of —_— Bladders to 
be burſt, by omitring the preparatory putting in of the Bladder 
into theReceiver, and onely taking it in a little near the Neck, 
that, the Bladder having not been blown very full at firſt, che 
tenſion of the included Air might be greater. Burt this laſt way 
1s to be made uſe of, when the thing we defire 1s, that the Bladder 
by breaking ar a certain time may part with its Air, and not when 
tis onely to give an inſtance of the force of the Spring of #ncom- 
preſſ'4 Air againſt the ſides ofthe Veſſel that containir. 


O—— ES ———, 


EXPERIMENT VIII 


About the lifting up 4 conſiderable Weight by the bare Spring of a | 
litile Air included in a Bladder. 


Y Ou will eafily believe, that the Force imploy'd (in the fore= 
going Experiment) by the Air, to break the well blown 
Bladdets ris included in, is conſiderable, if I here adde, that a ſmall 
quantity of Air, which will not fill + of a B\adder, will not onely 
ſcrve to blowit quite up, but will manifeſtly ſwell it, though that 
Effet be oppoſ'd not onely by the refiſtance of the Bladder it 
ſelf, bur by a conſiderable weight tied to the bottom of it, as in 

the following Experiment. 
; We took a middle (iz'd Bladder (of a Hog or Sheep,) and has 
ving preis'd out the Air,till there remain'd bur about a fourth or 
fifth part (by gueſs, ) we cauſ'd the Neck to be very ſtrongly tyed 
up again: alſo round about the oppoſite part ot the Bladder,with- 
in about an inch of the botrom , we ſo ſtrongly tyed another 
Scriog, that it would not be made to ſlip oft by a not m— 
rable 
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table weight we hung at it. Then faſtaing the Neck of the Blad- 
der to the turning Key, we convey'd the Bladder and the Weight 
hanging at it intoa large Receiver, in which when it began to be 
pretty well exhauſted,the Air within the Bladder being freed from 
the wonted Preſlure of the Air without it, djdbyits own Spring 
manifeſtly ſwell, and thereby notably ſhorten the Bladder that 
contain'd it, and by conſequence viſibly lifted up the Weighr, 
(chat refiſted that change of figure,) which exceeded 15 pound 
of 16, ounces to the Pound. 

After that we took a larger Bladder , and haviog let out ſo 
much Air, that it was left lank enough, we faſten'd the two ends 
of it to the upper part of the Receiver, (for whichelſe it would 
have beentoo long, ) and tyed a Weight (but/not the ſame) ſo 
as that it hung down from the middle of the Bladder; then exhau- 
ſting the Receiver as before, though the Bladder, and this new 
Weight which ſtretcher it, reach'd ſo low, a$ that for a while we 
could ſcarce ſee whether it hung in the Air —___ length we 
perceiv'd the Bladder to ſwell, and conclude It had lifted up 
its Clog about an Inch, which was confirm'd by the return we 
permitted of the Air into the Receiver, upon which the Bladder 
became more wrinkled than before, and the Weight deſcended, 
which being taken off, and weighed in a Staters, amounted to a+ 
bovt 28 Pounds. We would have reiterated the Experiment, 
but ſo heavy a Weight having broken the Bladcer, we were diſ- 
couraged from proceeding any farther, eſpecially in regard of the 
difficulty of bringiag by this contrivance the ſtrength of the Airs 
Spring to any exaR computation, though it ſufficiently ſhews 
what [ deſign'd it ſhould, namely that the Spring of a little inclu- 
ded Air may beableeven in (o flight a contrivance toraile a great 
Weight. 

Whether this Experiment may any way illuſtrate rhe motion 
of Muſcles, made by Inflation, ContraRion, &c, it belongs not to 
this place to conlider, 

| E EXPE. 
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EXPERIMENT IX. 


About the breaking of Hermetically ſeal'd Bubbles of Glaſs by the 
bare Spring of their own Air. 


] Shall premiſe tothe following Tryals an Experiment, wherein 
Uncompreſs'd Air is made by its own bare Spring to break the 
ſolid body it ſelf tis ſhut up in. And this I the rather ſer down 
before the ſubſequent Tryals, becauſe in our already publifth'd 
' Phyſico- Mechanical Experiments mention has been made of this 
Tryal, as of one that we could not then make to ſucceed; we have 
ſince, imploying ſmaller Receivers, made it often enough proſpe- 
rouſly, ſomewhat rothe wonder of eminent Yirtuofs,who confelſs'd 
to me they had made frequent and divers attempts to pertorm 
the ſame thing, without ever ſucceeding in any of them. # 

But it will not be requiſite to multiply relations about this Par 
ticular, and therefore I ſhall ſet down but this one, which I meer 
with among my looſe Notes. 

A large Glaſs Bubble Hermetically ſeal'd being put info the 
Receiver, and the Air drawn out as much as in uſual Operations, 
and ſomewhat more, though I told the Company before hand 
that I had ſeveral times obſerv'd, that fuch Bubbles would not 
break immediately, but ſomewhile after the withdrawing the Air 
from about them, yet this continued fo long entire after we had 
left oft Pumping, that preſuming it had been blown too ſtrong, 
I began to diſpair of the Experiments ſacceeding; when, whilſt we 
were providing ſomething elſe to put into the Receiver, and as I 
gueſs'd 4. minutsafter the Pump had been ler alone, the Bubble 
{urpriz'd us with its being broken with ſuch violence by the 
Spring of the included Air, that the tragments of it were dath'd 
every way againſt the ſides of the Receiver, and broken [o very 
ſmall, thatwhen we came to take it up, the Powder was by the 
By- (tanders compar'd to the ſmall Sand wont to be imploy'd to 
dry 
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dry Papers, that have been newly wric upon with Inck. The 
Reaſon why the Bubble broke ſo ſlowly I cannot now ſtay to 
pt opoſe,no more then to examine whether the difficulty of break. 
ing veſſels of Glaſs, nothicker then theſe Bubbles, proceed from 
ſome weakning of the Spring of impriſoned Air, by its ſtretching 
alittle the including Glaſs, (for in another caſe we have obſerv'd 
this Glaſs to be ſtretchable by the preſſure of Air; ) or from 
hence, that ewas very hard, as I have elſewhere mention'd, to a+ 
void raritying the Air a little, and conſequently weakning its 
Spring, by the heat that was neceſſary to be imploy'd about the 
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EXPERIMENT K. 


Containing two or three Tryals / the force of the Spring of our 
Air uncompreſs'd upon ſtable and even ſolid Boates, 
(wheretotis external.) 


IN proſecution of the Enquiry propos'd inthe Title, we made 
(among others ) the following Tryals. 
The I. TRY AL. 

1, WEtook the Braſs.hoop, mention'd in the 5'* Experi- 
ment , ( whoſe Diameter is ſomewhat. above 3. Inches, ) 
and having cauſ'd a Glazier to cut ſome Plates of Glaſs, ſuch as 
are uſed for making the Quarrels of Windows,till he bad broughe 
themto a Size, & aroundnels fit to ſerve for Covers to that braſs. 
hoop, we carefully taſten'd one of them with Cement to the ups» 
per Orifice of the Hoop or Ring, and then cementing the lower 
Orifice to the Engine, ſo that the Veſlel, compos'd of the Mes 
tal and Glaſs, ſerv'd for a ſma]] Receiver, we whelm'd over-it a 
large and ſtrong Receiver, which we alſo faſten'd on to the En- 
Sine with Cement after the uſual manner. By which Contri- 
vance it was neceſlary , that when the Pump w:s ſet on work, the 
included Receiver (of Braſs and Glaſs) ſhould have its Air with- 
drawn, and yet the Air in the larger Receiver ſhould not be 

E a pump d 
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pump'd out but by breaking through the Glaſs, ſo that the inter- 
nal Air of the Metalline Receiver (as we may call it for diſtini- 
ons ſake) being pump'd out, the Glaſs Plate, that made part of 
that Receiver, muſt lyeexpos'd to the preſlure of the Ambient 
Air (hut'up in the other Receiver, without having the former aſ- 
fiſtance of the now withdrawn Air to reſiſtthe Preſſure, where- 
fore, as we expected, at the firſt or ſecond ExuRion of the Air, 
included in the ſmall metalline Receiver, the Glaſs-plate was, by 
the Preſſure ot the incumbent Air, contain'd in the great Recei- 
ver, broken into.an 100 pleces, which were beaten inwards iato 
the Cavity of the Hoop. 
The IL. Tryal. 

2+ This done, to ſhew that there needed not the Spring of ſo 
oreat aquantity of included Air to break ſuch Glaſſes, we took a» 
nother Roundiſh one, which,though wideenough at the Orifice to 
cover the Braſs Ring 8& the new Glaſs-plate that we had cemen- 
ted on it, was yet ſo low, that we eſtimated it to hold but a 6" 
part of what the large Receiver, formerly imploy'd, is able to 
contain; and having whelm'd this ſmaller veſſel, which was ſhap'd 
like thoſe Cups they call Tumblers, over the Metalline Recei- 
ver, and well faſten'd it to the Engine with Cement, we tound 
that though this External Receiver had a great part of its Cavity 
- All'd by the included one, yer when this Internal one was exhau- 
ſted by an Exuction or two, the Spring of the little Air that re- 
main'd, was able to break the Plate into a multitude of frag- 
ments. 

The 111. Tryal. 

3. Becauſe the Glaſs- Plates hitherto mention'd ſeem'd not (0 
thick, bur that the Preſſure of the included Air might be ableto 
yu conſiderabler Inſtanczs of its Force; in ſtead of the Meralline 

eceivers hitherto employed , we took a ſquare Botcle of Glaſs, 
which we jadg'd to be able to contain about a Pint (or Pound) of 
Wi ater, and which hid been provided to keep ſubtle Chymical 
Liquors in, for which uſe we are nat wont to chooſe weak ones. 


ad This 
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This we inverted, and apply'd to the Engine as a Receiver, over 
which we whelm'd the large Receiver formerly mention'd; and 
having cemented it on, as inthe foregoing Experiments, we ſet 
the Pump on work to empty the internal Receiver, (or ſquare 
Bottle, ) by which means the withdrawing of the Air, and the fi- 
oure of the veſſel (which was inconvenient for reſiſting) ſuffer'd 
the Preſſure of the Air included in the external Receiver to cruſh 
the viol into a great number of pieces. 

And to vary this Experiment, as we did that of breaking the 
metalline Receivers,we took another Glaſs of the ſhape and about 
the bigneſs of the former, and having apply'd it to the Engine as 
before, and cover'd it with a Receiver that was little higher than 
itſelf, we tound, that upon the exhauſtion of the Air the ſecond 
ſquare Glaſs was likewiſe broken into many tragments., ſome of 
which were. of ſo great a thickneſs , as mov'd ſome wonder, 
that the bare Preſſure of the Air was able to break ſuch a veſlel, 
though probably the Cracks, that reacht to them, were begunin 
much weaker parts of the Glaſs. 

NB, 1. The bottoms and the necks of both theſe ſquare 
Battles were entire enoughz by which it ſeem'd probable, that 
the veſſels had been broken by the Preſſure of the Air againſt 
the Sides, which were not onely thinner than the parts above 
named, but expos'd a larger Superficies to the /ateral Preſſure of 
the Air, than to the perpendicular. 

2. Weobſervd in one of the two laſt Experiments, thatthe 
Veſſel did not break preſently upon the laſt ExuRtion that was 
made of the included Air, but a conſiderable time atter, which it 
ſeems was requiſite to allow the compreſt parts ot the Glaſs time 
ro change their places; and this Phencmenon T theretore mention, 
becauſe the ſame thing that here happen'd in the breaking a Glaſs 
inwards by the Spring of the Air, I elſewhere obſerv'd co have 
happen'd in breaking a Glaſs outwards by the ſame Spring. 

3- Toconfirm, that it is the Spring ot the Externai Receivers 
Air that is the Ageat in thoſe FraRtures of Glaſles, and to prevent 

Or. 
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or remove ſome (cruples, we thought fit to make this variation 
inthe Experiment. We applyed a Plate of Glaſs, juſt like thoſe 
formerly meationed, to the Braſs- hoop; bur in the cementing of 
it on, we plac'd in the thickneſs of the Cement a ſmall Pipe of 
Glaſs of about an Inch long, whoſe Cavity was not fo big as that 
of a Straw,and which being left open at both the ends might ſerve 
for alittle Channel, through which the Air might paſs from the 
External Receiver to the Internal; over Ths we whelm'd one of 
the ſmall Receivers above mentioned, 8 then,though we ſet the 
Pump on work much longer then would have needed if this litle 
Pipe had not been made uſe of, we found,as we expected, that the 
Internal Receiver continued entire, becauſe the Air, whoſe Spring 
ſhould have broken ic, having liberty to paſs through the Pipe, 
and conſequently to expand it ſelf into the place deſerted by the 
Air pump'd our, did by that Expanſion weaken its Spring too 
much, to retain ſtrength enough to break the Metalline (or Inter. 
nal) Receiver, 

Burt here tis to be noted, that either the Pipe muſt be made 
bigger than that lately mentioned, or the Exuction of the Air 
muſt not be made by the Pump as nimbly as we can, or other. 
wiſe the Plate of Glaſs may be broken notwithſtanding the 
Pipe; becauſe the Air contain'd in the External Receiver,having 
a force much greater thanis neceſlary to break ſuch a Plate,it may 
well happen (asI have ſometimes tound it do) that if the Air be 
haſtily drawn out of the Internal Receiver, that Air,which ſhould 
ſucceed in its room, cannot get faſt enough out of that external 
Receiver through (o ſmall a Pipe, and the Air remaining in thac 
external Receiver will yet retain a Spring ſtrong enough to break 
the Glaſs. To illuſtrate which, I ſhall propoſe this Experiment, 
Thar (ometimes, when I have at thc lime of a Lamp caus'd Glaſs 
Bubbles to be blown with exceeding ſlender Stems, if they were 
nimbly remov'd out of the flame whilſt they were ignited, they 
would according to my conjecture be either broken,it they cool'd 
too faſt; or compreſs'd inward, if they long enough _— = 
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Softneſs they bad given them by Fuſton. For the Air in the 
Bubble being exceedingly ratified and expanded, whilſt the Glaſs 
is kept in the flame, and coming to cool haſtily when remov'd 
from thence, looſes npon refrigeration the Spring the heat had 
given it, and ſo, if the External Air cannot preſs in faſt enough 
through the too {tender Pipe, there will not get in Air enoughto 
reſiſt the Preflure of the Atmoſphere, ani therefore it this Preſ- 
ſure find the Bubble yer ſoft, it will preſs it a little inwards, and 
either flattenit,or makeadimplein it, though the Orifice of the 
Pipe be left open. 


en ee rn EIS 2 
— — ——— _ 


EXPERIMENT XI, 


Shewine, that Mercury will in Tubes be raiſed by Sultion no higher 
then the weight of the Atmoſphere is able to impell it up. 


"F Is ſufficiently known, that the common opinion of Philoſo« 

phers, and eſpecially ofthole which follovy Mriſfotle;has 
long been, and ſtil] is, that the cauſe of the Aſcenſion of Water 
upon Suction, and particularly in thoſe Pumps, where the Water 
ſeems of its own accord to follow the riſing Sucker, is Natures 
abhorrency of a Yacuum., Againſt this receiv'd Opiniondivers of 
the Modern Philoſophers have oppoſ'd themſelves. Burt as ſome 
of them were YVacuiſts, and others Pleniſts, they have explicated 
the Aſcenſion of Water in Sucking-pumps upon very differerit 
grounds; ſo that many Ingenious mean continue yet irreſoly'd in 
this noble Controverfie, Wheretore though I have formerly 
made, and now renew a ſolemn Profefſion, that I donor in this 
Treatiſe intend to declare either for or againſt the be- 
ing of a Yacuwmz and though I have * elſewhere occafi- 


*The place here meant 
is a paſſage in the Aus 


onally acknowledg'd my Self not to acquieſce fully in ors Examen of Mr. 
what either the ancient or the modern Philoſophers: have Hobbs bis Dialogue 
taught about the adequate cauſe of Suſtioa ; (in the 
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aſſigning of which, I think, I have ſhown them to have been 
ſomewhat deficient,) yet fince I think ſome Experiments,of im- 
portance to this Controverfie, may be better made by the help of 
our Engine, than they have been by any Inſtrumeat I have yer 
heard of, I hall now adde the Tryals 1 made, to ſhew both that 
whether there be or.may be a Yacuum or not, there is no need to 
haverecourſeto a fugavacui to explicate Suctionz and alſo that 
whatever other Cauſes have by Gaſſendus and Carteſius been in- 
genioully propoſ'd to explicate SuRion,it ſeems to depend clear- 
ly upon the Weight of the Atmoſphere, or in ſome caſes upon 
the Spring of the Airz though I deny not , that other Caules 
may contribute to that Preſſure of the Air, which 1 take to be the 
grand and immediate Agent in theſe Phenomena, 

We took a Braſs- Pipe bended like a Siphon , and ficted at the 

See Plate the (N\ 3 bigger end witha Stop-cock &c, as is delineated in the 
nt pre what. Figure,(which Inſtrument for brevities ſake I often call an 
yotations atthe cloſe of E,xhauſting (or Sucking) Siphon, ) and to the {lender end 
this Experiment. ofthis we taſtned with good Cement the upper end ct a 
Cylindrical Pipe of Glaſs, of about fifty inches long, and open at 
both ends, and having the lower end open into a Glals of ſtagaanc 
Quick- ſilver, whoſe upper Superficies reach a pretty deal high- 
er than the immerſt Orifice of the Glaſs Cane, Theſe things 
being thus prepared, we cauſ'd the Pump to be ſet on work, 
whereby the Air being by degrees drawn out of the Exhauſting 
Siphon, and conſequently ofthe Glaſs- Cane that open'd into irs 
the ſtagaant Mercury was proportionably impell'd up into the 
Glaſc-pipe, till it had attain'd to its due height, which exceeded 
not 30. inches. Aad theo, though there remain'd in the upper 
part of the Pipe above 20 inches uafill'd with Quick-filver, yet 
= _ not by further pumping raiſe that fluid Metal any 
igher, 

By which it ſeems manifeſt enough, that whatever many Lear- 
ned men have taught, or others do yet believe about the unlimi- 
red power that Nature would exerciſe, to prevent what they call 
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a Vacuums yet this power has its bounds, and thoſe depend not 
ſo much upon the Exigency of that Principle, which the School- 
men call a fuga vacui, as upon the ſpecifick Gravity of the Liquor 
to be rais'd by Sution, For confirmation of which, we ſubſti- 
ruted in ſtead of the ſtagnant Mercury a baſon of Water, and 
though inſtead of the many Sucks we had fruitleſly imploy'd to 
raiſe the Quick-filver above the lately mentioned height, we 
now imploy'd but ene ExſuRion, (or leſs then a tull one, } which 
did but in part empty the Exhauſting Siphon: yet the Water up- 
on the opening of the Stop-cock was not onely impell'd co the 
very top of the Glzſs- Cane, but likewiſe continued running for 
a good while through the Exhaulſting Siphon, and thence fell up. 
on the plate of the Engine ſo that it ſeem'd an odd ſpeRacle to 
-thoſe that knew not the reaſon of it, to (ee the Water running 
very briskly ofits own accord as they imagined out of the ſhorter 
leg of a Siphon; eſpecially that leg being perhaps not above a 
a quarter ſolong as the other. And here I muſt not omit this 
con{iderable circumſtance, that though ſometimes in the Torricel- 
lian Experiment TI have obſerv'd the Mercury to ſtand at thirty 
inches, and now and then above it, yet the height of the Mercury 
elevated in our Glaſs. Cane appear'd not, when meaſured, to reach 
fully 29. inches and a quarter, which I thought it was not difficulc 
to render areaſon of, from the varying weight of the Atmoſphere; 
and accordingly conſulting the Baroſcope, (that ſtood in another 
room,) I found the Atmoſphere to be at that time ſomewhat 
light, the Quick-filver in it being in height but 29. inches and an 
eighth, which probably would have been the very height of the 
Quick-ilver raiſ'd by the Engine, if it had had time by ſtaning 
to tree it (elf from Bubbles. 

From whence we may conclude, that Sution will elevate 1:- 
quors in Pumps no higher then the weight of the Atmoſphere 1s 
able to raiſe them, ſtnce the cloſenels requiſite in the Pump of 
our Engine to beſtanch makes it very unlikely, that by any ordi- 
nary Pump a more accurate Suction can be effected. , 


32 A (Continuation of New Experiments 


I havenothing ro adde about the related Experiment but this 
one; that ic may afford us a notable confirmation of the argument 
weformerly propos'd againſt them, that aſcrib'd the elevation 
and ſuſtentation of the Quick: filver in the Torricel/ian Experi- 
ment to a certain rarified Air, which the more highly it is rarified, 
the greater power it acquires to attraRt Quick.f1lver, and other 
contiguous Bodies; for in our Experiment though by continuing 
to pump we can rarifie or diſtend more and more the Air in the 
Exhauſting Siphon,. yet we were not able to raiſe the Mercury a- 
bove 30 inches, (which exceeds not the height ro which the Ar- 
moſphere is able to elevate it, Jand this, though, the ſtagnant Mer- 
cury being expoſed to the free Air, it cannot be pretended (as in 
ſome other caſes it may, though not ſatisfaRorily, be done) that 
the Mercury cannot be raiſed higher, without offering violence to- 
the body incumbent on the ſtagnant Mercury: for in the Experi- 
ment we are conſidering if Nature ſhould raiſe the Quick-filver 
higher and bigher in the Pipe, to ſucceed in the room of the Air 
that is withdrawn; the formerly Stignant Mercury, that would 
on this occaſion be rais'd, might be immediately ſucceeded by the 
free and undilated Air, ſo that Nature would be pur to offer vio- 
lence to the Quick-filver onely, which if ſhe were ſcrupulous to 
do, what ayl'd her to raiſe it (as ſhe did in our Tryal) againſt the 
inclinations of ſo ponderous a body, to above 29. Iaches bigh ? 


Annotation. 


Though the Exhauſting Siphon, mentioned at the beginning 
of this Experiment, may be eaſily enough conceiv'd by an atten- 
tive inſpeCtion of the Figure, yet becauſe I frequently make uſe 
of it in Pneumatica] Experiments, twill not be amils ro intimate 
here once for all theſe three particulars about it, x. That 
though the beading Pipe its ſelf may be tor ſome uſes more con- 
veniently made of Glaſs than of Metal, becauſerhe Tranſparency 
of the former may 1aable us to diſcover what paſſes in ic yet for 
the 
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the mcſt part we chooſe to imploy Pipes of the latter ſort, be- 
cauſe the others are ſo very ſubjed& to break, 2. That tis conve- 
nient to make the longer leg of the Siphon a little larger at the 
bottom than thereſt of the Pipe uſually needs to be, thatit may 
the more commodiouſly admit the ſhank of a Stop- cock, which 
isto be very carefully inſerted with Cement; by ſeaſonably turn- 
ing and returning of which Stop-cock, the paſlage ( for the Air) 
between the Engine and the Veſſel to be exhauſted is to be open- 
ed and ſhut, 3. Thatthough we ſometimes content our ſelves 
co apply immediately the braſs Siphon irs felt ro the Engine, by 
faſtning with Cement the external ſhank of the Stop- cock to the 
Orifice of the little Pipe, through which the Exuction of the Air 
is made; yet the bended Pipe alone, if it be not almoſt conſtantly 
held, is (o apt to be looſen'd by the motion of the Engine, and the 
eurning of the Stopcock, (which frequently occaſions Leaks,and 
diſturbs the Operation,) that for che moſt part we make uſe of a 


Siphon conſiſting of a braſs Pipe, and Stop-cock, and a Glaſs of 5. ,1ue 
6,8,0r 10 Inches in height, and of ſome ſuch ſhape (for it need nor '* 71 


be the very ſame) as that repreſented in the- Figure: for by this 
means, thoogh the Exhauſtion is becauſe of this additional Glaſs, 
ſomewhat longer ia making, yet it is more ſecurely and uninter- 
ruptedly carried on by reaſon ofthe ſtability, which the breadth 
of the lower Orifice of the Glaſs gives to the whole Inſtrument. 
Beſides which, we have theſe other conveniences, that not onely 
the Siphon is hereby much lengthned, which in divers Tryals is 
very fit; but alſo that-we may commodiouſly place in the Glaſſie 
part of this compounded Syphon a Gage, whereby to diſcern from 
time - time how much the Air is drawa out of the Veſſel to be 
exhauſted, 


Plate the 
Fig.the 
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EXPERIMENT XII 


About the differing Heights whereto Liquors will be elevated by 
Suttion, according to their ſeveral Specifick Gravities. 


F, when I was making the foregoing Experiment, I had been 
able to procure a Pipe long enough, -I had tried to what height 

I could raiſe Water by Suction, though I would have done it ra« 
ther to ſatisfie Others then my felt, who fcarce doubted, but that 
as Water is {bulk for bulk) about 14 times lighter than Quick- 
filver: ſo it would have been rais'd by Suction to about four or 
five and thirty foot, (which is 14 times as high as we were able to 
elevate the Quick- filver,) and no higher. But being not furni- 
ſhed for the Tryal I would have made, I thought fit to ſubſtitute 
another, which would carry the former Experiment ſomewhat 
further, For whereas, in That, we ſhew'd how high the Armo- 
ſphere was able by its whole Gravitation to raiſe Quick-f1]ver; 
and whereas likewiſe that, which appears in Monſieur PaſchalsEx- 
periment, is, at what height the whole weight of the Armoſphere 
can ſuſtain a Cylinder of Water: by the way that I thought on, it 
would appear, (which hath not yet (that I know of ) been thewn,) 


- how a part of the Preſſure of the Air would 1a perpendicular Pipes 


raiſenot onely the two mentioned Liquors, but others alſo ro 
Heights anſwerable to the degree of Preſſure, and proportiona- 
ble ro the ſpecifick Gravities of the reſpeive Liquors, 
To make this Tryal the more clear and free from exceptions, 
I caus'd to be made and inſerted to the ſhorter Leg of the above 
mentioned Exhauſting Siphon a ſhort Pipe; which brancht ir ſelf 
equally to the right hand and the left, as the adjoyning Figure 
declares. Ia which contrivance I aim'd at theſe two conventen- 
ces: one that I might exhauſt two Glaſs- Canes at the ſame time; 
and the other, to prevent its being ſurmis'd that the Engine was 
aot equilly applied to both the Glalses to be exhauſted. This 
| «OE: additional 
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additional Braſs- pipe being carefully cemented into the Sucking 
Syphon, we did ro each of its two branches take care to have well 
faſtned with the ſame Cement a Cylindrical Glaſs of about 42 
Inches in length, (that being ſomewhat near the height of our ex» 
hauſting Syphon above the floor,) the lower Orifice of one of 
theſe two Glaſses being immerſt in a veſlel of ſtagnant Mercury, 
and that of the other ina veſſel of Water, where care was taken by 
thoſe 1 imploy'd, that 2s the Tubes were choſen near ofa bigneſs, 
(which yet was not neceſſary) ſo the ſurfaces of the two different 
Liquors ſhould be near ofa hejght, This being done, we began 
to pump watily and ſlowly,” till the Water in one of the Pipes 
was elevated to about 42 inches, anJ then meaſuring the height of 
the Quick- filver in the other Pipe above the ſurface of the Stag- 
nant Quick-filver, we found it to be almoſt 3 Inches; ſo that the 
Water was about 14 times as highas the Quick-filver. And to 
proſecute the Experiment a little further, we very warily let ina 
little Air tothe Exhauſtiag Syphon, and had the pleaſure to ſee 
the two Liquors proportionably deſcend, till rarning the Stop- 
cock when the Water was about 14 inches high, we thereby kept 
them from ſinking any lower, till we had meaſured the height of 
the Quick.ſilver, which we found to-be abour one inch. 

We tried alſo the proportion of theſe two Liquors at other 
heights, but could not eafily meaſure the (o well as we did at thoſe 
newly mentioned; and therefore though there ſeem'd to be ſome 
ſlight variation, yet we lookt upon it but as what might be well 
imputed to the difficulty of making ſuch Experiments exaRly; 
and this cilpleas'd me notintheſe Tryals, that whereas it was 0b- 
ſerv'd, and ſomewhat wondred at, that the Quick-»filver for the 
moſt part ſeem'd to be ſomewhat (though bur a very little) high- 
er then the proportion of 1 to 14 required, I hadlong before by 
particular Tryals found, that though 14 and 1 be the neareſt of 
{mall znteger numbers that exprels the proportion between the 
Specifick Gravities of Quickſilver and Water, yet the former of 
thoſe Fluids (or at leaſt that which Lmade my Tryals with) is acc 
quite: 
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quite ſo heavy as this proportion ſuppoſes, though I ſhall not 
here ſtay to determine preciſely the difference, having done it in 
another Tra&, where the method I imployed in the inveſtigation 
of it is alſo ſet down. 

The above mentioned Experiment , made by the help of our 
Engine,as to Quickſilver and Water being confirmable by Try- 
als (to be by and-by mentioned) made in other Liquors, affords 
our Hypotheſis two conſiderable advantages above the vulgar do- 
rine of the Schools , (for I do not apply what follows to all 
the Pleniſts,) who aſcribe the aſcenſion of Liquors by Su- 
mw toa Tration made ob fugam vacut, as they are wont to 

eak. 

; For firſt itis manifeſtly agreeable to our Doctrine, that, fiance 
the Air, according to lr, is a Fluid that is not void of Welght, ir 
{houldraiſe thoſe Liquors that are lighter, as Water, higher then 
thoſe that are ponderous,as Quick-f1lver, and that anſwerably to 
the diſparity of their Weights- And ſecondly, there is no rea- 
ſon why, if the Air be withdrawa by Suction trom Quick filver 
and Water, there ſhould be leſs left a vacuwm above the one then 
above the other, incaſe either of them ſucceed not in the place de- 
ſerted by the Air, and conſequently when the Air is withdrawn 
out ef both the forementioned Glaſs pipes, if there would be no 
vacuum in caſe no liquor ſhould ſucceed ir, why does Nature 
needleſly to prevent a vacuum make the Water that is an heavy 
body aſcend contrary to its own nature,according to which it tends 
towards the Center of the Earth? And if the {ucceeding of a li- 
quor be neceſſary to prevent a vacuwm, how chance that Nature 
does not elevate the Quick-filver as well as the Water, eſpecially 
faace tis manifeſt by the foregoing Experiment that ſhe is able to 
raiſe that ponderons Liquor above 26 inches higher than ſhe did 
in the Experiment we are now diſcourſing of. 

Perhaps it would not be amiſs to take notice, on this occaſion, 
that among other applications of this Experiment it may be made 
ſomewhart uſeful to eſtimate the differing Gravities of — 
whic 
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w< purpoſe I caus'd to be put under the bottom of the foremen= 
tionedGlaſs pipes two veſſels, theone with freſhwater, & the other 
with the like water impregnated with a good proportion of Sea- 
ſalt that I had caus'd to be diflolv'din it, for want of Sea- water, 
which I would rather have imploy'd. And I found, that when the 
freſh water was rais'd to abour 42 inches, the Saline ſolution had 
not fuily reacht to 40. 

But though this difference were double to that which the pro- 
portion and Gravity betwixt our Sea-water and freſh water would 
have required, yet to make the diſparity more evident, and alſo 
becauſe I would be able the better to guels at the proportion of 
the diſſoly'd Salt by making it as great as I could, I caus'd an un- 
uſual Brine to be made, by ſuffering Sea-ſalt co deliquate ia the 
moiſt Air. And having applyed this Liquor and freſh water to 
the two already mentioned Pipes, and proceeded after the former 
manner, we found that when the pure water was elevated to near 
42 Inches, the liquor of Sea-fale wanted about 7. Inches and a 
quarter of that height, and when the water was made to ſabſide 
to the middle of its Pipe,or thereabouts, the Saline liquor inthe 
other Pipe was between 3 and 4 inches lower then it. 

I would have tryed the difference between theſe Liquors and 
Oyl, butthe Coldneſs of the Weather was unfavourable to ſuch 
a Tryal: but co ſhew a far greater Diſparity then That would have 
cone betwixt the height of Liquors of unequal Gravities, 1 took 
fair Water, and a liquor made of the Salt of Port-aſhes ſuffered to 
run ina Sellar per deliquium , (this being one of the ponderouſeſt 
L:quors I have prepar'd,) and having proceeded as in the former 
Tryals, I found that when the common Water was abour 42 
inches high, thenewly mention:d Solution wanted ſomewhat of 
39 inches; and when the Water was made to ſubſide to the mid- 
dle of its Pipe,or thereabouts,the deliquated Liquor was between 
6 and 7 inches lower then it. 

I had ſome thoughts , when 1 applied my ſelf to make theſe 
Tryals, to examine how well we could by this new way —__ 

e 
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the Saltneſs of the waters of ſeveral Seas, and thoſealſo of Salr- 
ſprings; and likewiſe whether, and (if any thing near) how far we 
might by this Merhod determine the proportion of the more {1m- 
ple Liquors that may be mingled in compounded ones, as 1n the 
mixture of Water and Wine, Vinegar and Water, &c. but being 
not provided with Inſtruments fir for ſuch nice Tryals, and a miſ- 
chance having impair'd the Glaſſes lately mentioned before the 
laſt Tryals were quite ended, and having ſoon after broken one 
of them, I laid aſide thoſe Thoughts. 


———rereea* 


EXPERIMENT XIII, 


— — 


About the Helghts to which Water and Mercury may be rais'd, pro- 
portiopably to their ſpecifick Gravities, by the Spring of the Air. 


]N proſecution of the Parallel formerly begun, betwixt the Ef- 

fects of the Weight of the Atmoſphere, and the Spring of ig- 
cluded Air,we thought fit after the foregoing to:make the tollowe 
ing Experiment. 

We took a ſtrong Glaſs-bottle, capable to hold above a Pint 
of Water, and having in the bottom of it lodg'd a convenient 
quantity of Mercury, we pour'd on it a greater quantity of Wa- 
ter, (becauſe this Liquor was to be impell'd up many times high- 
er than the other, and having provided two flender Glaſs: pipes, 
each open at both ends, we ſo plac'd and faſtned them, by means 
of the Cement wherewith we choak'd the upper part of the neck 
ofthe Bottle, that the ſhorter of the Pipes had its lower Orifice 
immerſt bene3th the ſurface of che. Quick: ſilver, and the longer 
Pipe reacht not quite ſo low as that Surface, and ſo was immerſt 
but in the Water, by which contrivance we avoided the neceſſicy 
of having two diſtin veſſels for our two ſtagnant Liquors, which 
would have been inconvenient inregard of the ſlenderneſs of the 
vpper patt of our Receiver, This done, we conveyed the Bottle 
into 
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into a ficly ſhap'd Receiver, (formerly deſcrib'd at the firſt Expe- 
riment,) and having begun co pump out the Air, we took notice 
to what heights the Quick-ſilver and Water were impell'd up ia 
their reſpeive Tubes, on which we had before made marks from 
inch co inch with hard Wax, (that they might not be remov'd by 
wet or rubbing,) and we obſerv'd, that when che Qaickfilver 
was impell'd up to two inches, the Water was rais'd to about 
eight and twenty, and when the Quick-filver was about one inch 
high, the Water was about fourteen. I ſay, about , partly be- 
cauſe ſome allowances muſt be made for the finking of the Super- 
ficies of the Stagnant Quickſilver, and the greater ſublidence of 
that of the ſtagnant Water, by reaſon of the Liquors impell'd in- 
to the two Pipes ; partly becauſe that the breadth of the Mark 
of wax was conſiderable, when the Quick-filyer was but about. an 
inch high, and ſo made it difficult to diſcern the exa@ height of 
the Metal, when the water was fallen down to fourteen inches: eſ- 
pecially in regard that the Quick-filyer never aſcending ſo high 
as the neck of the Bottle, (which the water left far beneath it,) 
the thickneſs of the Receiver, and that of ſo ſtrong a Bottle made 
it difficult to diſcern ſo clearly the ſtation of che Quick+filver as I 
could have wiſhed, 


EXPERIMENT XIV, 


About the Heights anſwtrable to their reſpeftive Gravitiesto which 
Mercury and VV ater will ſubſide, upon the withdrawing of the 
Spring of the Air. 


| 3h the further illuftration ofthe Dorine propos'd in the laft 
and ſome of the foregoing Experiments, aboat the raifi 
and ſuſtentation of Liquors ia Pipes by the Preſſure of the Air, f 
thought it not unfic to make the following Tryal, though it were 
eakte to foreſee in this peculiar Ex 2 a peculiar dificulty. 


We 
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Wecaus'd then to be convey'd into a fitly ſhap'd Receiver two 
Pipes of Glaſs very uneven in length , but each of them ſeal'd at 
oneend, the ſhorter Tube was fill'd with Mercury, and inverted 
into a ſmall Glaſs Jarr, wherein aſufficieat quantity of that Liquor 
had been before lodg'd: the longer Pipe was fill'd with common 
Water, and inverted into a larger Glaſs, whereia likewiſe a fit pro- 
portion of the ſame Liquor had been pur. 

Then the Receiver being cloſely cemented on to the Engine, 
the Air was pump'd out for a pretty while before the Mercury 
began to ſubſide, but whea it was ſo far withdrawn, that its Preſ- 
ſure was no longer able to keep up a Mercurial Cyliader of that 
height, that 1:quid Metal began to fink; the Water in the other 
Tube, though this were three times as long, (till retaining its full 
height. But when the Quick-filver was fallen (0 low, as to be 
but betweenthree & four inches above the ſurface of the Stagnanr 
Qaick- filver, the Water alſo began to ſubſide, bur ſooner then 
according to the laws of meer Staticks it ought to have done, be«- 
cauſe many Aerial Particles emerging from the body of the Wa- 
ter to the upper part of the Glaſs , did by their Spring concurr 
with the Gravity of the water to depreſs this Liquor. And ſo 
when the Quick: ſilver was three inches above the ſtagnant Mere 
cury, the water in the other Pipe was fallen divers inches beneath 
42, and ſeveral inches beneath 2$ when the Mercury had ſubſided 
an inch lower, Bur this being no more then was to be expected, 
after we had cauſ'd the Pumping to be a while continued, ro free 
the water the better from the latitant- Air, we let in the externil 
Air, and having thereby impell'd up agaio both the Liquors into 
their Pipes, and remov'd the Receiver we took out thoſe Pipes, 
and inverting each of them again to let out the Air, (for even 
that wich held the Quick- filver had got a ſmall Bubble, though 
inconfiderable in compariſon of the Air that had got up out of the 
Water,) we fill'd each of them with a litcle of the reſtagnant 
Liquor belonging to it, and inverting each Tube once more into 
irs proper liquor, we repeated the Experiment, and found i as 1 
eem'd, 
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ſeem'd, to require more pumping then before to make the Li- 
quors begin to ſubſide; ſo that when the Mercury was fallen to 
three inches, or two, or one, the water ſubfided ſo near to the 
heights of 42, 28, or 14 inches, that we ſaw no ſufficient cauſe to 
hiader us from ſuppoſing, thar the litle differences that appear'd 
between the ſeveral heights of the Quick. filver, and fourteen 
times as great heights of the Water (which fell ſomewhat lower 
than its proportion in Gravity required) proceeded from ſome A- 
erial Corpuſcles yet remaining, in ſpite of all we had done, inthe 
water, and by their Spring, chough bur faint, when once they had 
emerg'd to the upper part of the Glaſs, furthering a little the de- 
preſſion of it: nor now to mention lefler Circumſtances, particu« 
larly, thatthe ſurface of the ſtagnant Water did not inconfidera- 
bly riſe by the acceſſion of the Water lately in the Pipez where- 
by the Cylinder of water, rais'd above that ſurface, became by ſo 
much the ſhorter. However Your Lorcſhip may, if You thiok 
fic, cauſe the Experiment to be reiterated, which I could not fo 
well do, by reaſon of a miſchance that befell theReceiver, 


__— 


EXPERIMENT XYV. 


About the greateſt height to which Water can b&rai:'d by CAttra- 
ion or Sucking Pumps 


Glace the making and the writing of the foregoing Experiments, 

having mer with an opportunity to borrow a place ſome- 
what convenient to make a Tryal ro what height Water may be 
rais'd by Pumping I thought not firto negleRt it. For though 
both by the conſideration of our Hypotheſis, ro whoſe truth fo 
many Phenomena bear witneſs; and though particularly by the 
Conſequences deduceable trom the three laſt recited Experiments 
I were kept from doubtingwhart che event would be,y et I thought 


it worth while to make the Tryal. 
G 2 I 
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I know what is ſaid to have been the Complaint of ſome 
Pamp-makers But I confeſs the Phenomenon, *twas grounded 
on, ſeem'd not to me to be certainly enough deliver'd by a Wris 
ter or two, that mention what they complain'd ofz and their ob» 
ſervation ſeems not to have been made determinately or carefully 
enough for a matter of this moment. Since that which they com- 
plain of ſeems to-have been: in general, that they could not by 
pumping raiſe Water to what height they pleaſe, as the common 
Opinion of Philoſophers about Natures fugs vacui made them 
expect they might. And it may well have happen'd, that as 
they endeavoured onely to raiſe it to the height their occ:f10ns 
required, ſo all that their Diſappointment manifeſted , was, that 
they could not raiſe it to that particular height: which did not de- 
termine, whether if the Pump had been a Foot or a Yard ſhorter, 
the Water would then have been elevated to-the upper parc of it 
or no: but that which I chiefly conſider is,. that theſe being bur 
Tradeſmen, that did not work according to the DiQates of, or 
with deſign to ſatisfie, a Philoſophical Curiofity,. we may juſtly 
ſuſpeR, that their Pumps were not ſuthciently tanch, nor the O- 
peration Critically enough perform'd and taken notice of. 

Wherefore, partly becauſe a Tryal of ſuch moment ſeem'd nor 
to have yet been duely madg-by any; and partly becauſe ghe va- 
rying weight of the Atmoſphere was not (that appears) known, 
nor (conſequently) taken into conſideration by the ingenious 
Monſieur Paſchal in his famous Experiment, which yet is but a- 
nalogous to this; and partly becauſe ſome very Late as well as 
Learned Writers have not acquieſc'd in his Experiment, but de 
adhere to the old DoQtrine of the Schools, which would have 
Warer raiſeable in Pamps to any height, ob fugam wacut, (as they 
ſpeak,) I chought fit to make the beſt ſhift I could to make- the 
Tryal, of which I now proceed to give Your Lordthipan Ac* 
count. 

The place I borrowed for this purpoſe was a flat Roof about 
30 foot high from the ground, and with Railes along the edges 
Q 
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ofit. The Tube we made uſe of thould have been of Glaſs, if 
we could have procured one long and ſtrong enough, Bat that 
being exceeding difficult, eſpecially for me, who was not near a 
Glaſs: houſe, we were fain to cauſe a Tin-man to make ſeveral 
Pipes of above an inch bore, (for of a great length 'twas alleadg'd 
they could not be made flenderer,) and as long as he could, of 
Tinor Laton, as they call thin Plates of ron Tinn'd overs and 
theſe being very carefully ſoder'd rogether made up one Pipe, of 
abour one or two and thirty foot long, which being tied co a.Pole 
we tried with Water whether it were ſtanch, and by the effluxi- 
ons of that Liquor finding where the Leaks were, we caus'd them 
to be ſtopt with Soder, and then for greater ſecurity the whole 
Pipe, eſpecially at the Commiſſures, was diligently caſ'd over 
with our cloſe black Cement, upon which Plaiſter of Paris was 
ſtrewed to keep it from ſticking to their hands or cloaths: chze 
ſhould manage the Pipe. Ar the upper part of which was very 
carefully faſtned with the like Cement a ſtrong Pipe of Glaſs, 
of between 2 and 3 foot in length, that we might ſee what ſhould 
happen atthetop of the water And to- the upper part of this 
Pipe was (with Cement, and by the means of a ſhort elbow of 
Tin) very cloſely faſtned another Pipe of the ſame Meral, conſi- 
ſting of two pieces, making a right Angle with one another, 
whereof the upper part was Parallel to the Horizon, and the 0- 
ther, which was parallel to the Glaſs-pipe, reacht down tothe 
Engine, which was plac'd on. the flat Roof, and was to be with 
good Cement (ollicitouſly faſtned to the lower end of this deſcen» 
ding part of the Pipe, whoſe Horizontal leg was ſupported by 
a piece of Wood, nail'd to the above mentioned Rails; as the 
Tubealſo was kept from overmuch thaking by a board, (faſten'd 
ro the ſame Rails,) and having a deep- Notch cut in it, for the 
Tube to be inſetted into. 

This Apparatus being made, and the whole Tabe with its Pole 


ereted along the Wall , and faſtaed with ſtrings and other Fre 


helps , -and-the deſcending. Pipe being carefully. cemented on ''* 
ro 
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tothe Engine, there was plac'd under the bottom of the long 
Tabe aconvenient veſle|, whereinto ſo much Warer was poured, 
as reach'da great way above the orifice of the Pipe, and one was 
appointed to ſtand by to pour in more as need ſhould require,thac 
the veſſel might be ſtill kept competently fall, 

After all this the Pump was ſet on work, but when the water 
had been raiſed toa great height, and conſequently had a great 
Preflureagainſt the fides of the Tabe, a ſmall Leak or two was 

Either diſcovered or made, which without = the Tube we 
caus'd to be well ſtopt, by one that was ſent up a Ladder to apply 
ſtore of Cement where ic was requiſite. . 

Wheretore at length we were able after a pretty number of 
Exucions, to raiſe the Water to the middle of the Glaſs-pipe a- 
bove mentioned, but not without great ſtore of bubbles, (made 
by the Air formerly conceal'd in the pores of the water, and now 
emerging,) which for a pretty while kept a kind of Foam upon 
the ſurface of it, (freſh ones continually ſucceeding thoſe that 
broke.) And finding the Engine and Tube as ſtanch as could be 
well expected, I thought it a fit ſeaſon to trie what was the utmoſt 
height to which Warer could by Suction be elevated; and there- 
fore though the Pump ſeem'd to have been plyed enough alrea- 
dy, yet for further ſatisfation, when the Water was within tew 
igches of the trop of the Glaſs, I caus'd 20 ExuRtions more to be 
nimbly made, co be ſure that the water ſhould beraiſed as high 
as by our Pump it could be poſſibly. And having taken notice 

- where the Surface reſted, and caus'd apiece of Cement to be ſtuck 
near it, (for we could not then come to reach it exaRtly,) and de- 
ſcending to the Ground where the ſtagnant water ſtood, we 
caus'd a ſtring ro be let down, with a weight hanging at the end 
of it, which we applied to a mark, that had been purpoſely made 
at that part of the (Meralline) Tube, which the ſaperficies of the 
_— water had reſted at, when the water was elevated to its 
full height: and the other end of the ſtring being, by him that let 
it down, applied to that part of the Glaſs.as near as he could a0. 

where 


% 


ing, which was not far off, to look upon the Biroſcope, 


formed of the preſent weight of the Atmoſphere, which I tound 
to be but moderate,the Quick-{1]ver ſtanding at 29 inches, and be- 
tween 2 and 3 eights of an inch. This being taken notice of, it 
was not difficult to compare the ſucceſs of the Experiment wich 
our Hypotheſis. For it we ſuppoſe the moſt received proportion 
in bulk between Cylinders of Quick-filver and of Water of the 
ſame weight, namely that of 1 to 14, the height of the water 
ought to have been 34 foot and about two inches, which is about 
8 inches greater than we found it. But then Your Lordſhip may 
be pleaſed to remember, that I formerly noted [beforeever [ 
made this Experiment) that I did not allow the proportion be- 
twixt Mercury and Water (at leaſt ſuch water as I made my 


Tryals with) to be altogether ſo great, and though in 
Experiments we may with very litle inconvenience ma 


that proportion to avoid frations, yet in ſo tall a Cylinder of 
Water as ours was, the difference is too conliderable to be neg- 
leted. It therefore in ſtead of making an Inch of Quick-filver 
Equivalent to 14 inches of Water, we abate bur a quarter of an- 
inch, which is bura 56 part of the height of the Water, this a- 
batement being repeated 29 times anda quarter, will amonnt to 
7 inches, and above a quarter, which added to the former height 
of the Water, namely z z Foot and 6 inches, will make up 34 foot 
and above an inch; fo that the difference between the height of 
the Mercury ſuſtain'd by the weight of the Atmoſphere in the 
Baroſcope, and that of the Water rais'd and ſuſtain'd by the Preſ- 
ſure of the ſame Acmoſphere in the long Tube did not appear to 
difter more than an lach or two from the proportion they ought 
to have had, according to the difterence of their ſpecifick Gravi- 
tics> And though in our Experiment che difference had beea 
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where the upper part of the Water reacht, the Weight was pul['d 
up; and the length of the ſtring, and (conſequently ) the beighr 
of the Cylinder of Water was meaſur'd, which amounted to 33. 
foot, and about 6 inches. Which done, Iretarn'd to my lodg- 


ro be in- 


ordinary 
ke uſe of 


greater, 
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greater , Provided it exceeded not $ or 10 Inches , it would 
not have been"ſtcange: partly, becauſe of the difficulty of mea- 
ſuring alt things ſo exzftly in ſach an Experiment, partly 
becauſe as Warters' are not all of the ſame weight , ſoa lit- 
tle diſparity' of it ih ſolong a Cylinder may be conſiderable, 
and partly (and perhaps chiefly) becauſe the Air flying out of the 
bubbles, that roſe out of fo great a quantity of water, and break- 
ing at the top of it, and ſo near that of the Tube, might by its 
Spring (though bur very weak) aſſiſting the weight of ſo much 
water, ſomewhat(rhoughnot much) hiader the #tmoſ# elevation 
of that Liquor. But our Experiment did not make it needful 
for me to infiſt on theſe confiderations , and the inconfiderable 
difference that was betwixt the height of the water we found, and 
chat which might have been wiſh'd, did rather countenance then 
at all disfavour the thing to be made ont by our Experiment, fince 
by no Pumping we could raiſe the Water quite ſo high (though 
I confeſs ir wanted but very little) as the weight of the At- 
moſphere was able to keep up a Cylinder of Mercury proportio- 
nable to it in height, and equivalent in weight: and yer I pre- 
ſume, Your Lotdſkip will eaſily grant, chat there was at leaft as 
much care uſed in this Experiment, to keep the things imploy'd 
about it tight, as has been wont to be uſed by Tradeimen in their 
Pumps, where tis not ſo caſte either to prevent a litcle inſinuation 
of the Air, or to diſcern it. | 

Tis not that I am ſure, that even all our care would have kept 
the water for any long time at its full height, but, char the Air 
was ſufficiently exhauſted for our purpoſe, when we determin'd 
the height ofthe water, I was induc'd to conclude by theſe Cir- 
cumſtances, 

1- As well the conſtruQion of the Engine, as the many (for. 
merly related) Experiments, that have been ſucceſsfully tryed 
with it, ſhew that tis not like it ſhould be inferiour in cloſeneſs to 
the great-W ater-Pumps, made by ordinary Tradeſmen: and pat- 

ticularly 


EY 
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cicularly the XI. Experimeat foregoing, manifeſts, that by this 
Pump Quick-filver was rais'd to as great a height, as the Atmo- 
ſphereis able to ſupport in the Torricelian Experiment. 

2. Theſtanchnels of the Pipe appear'd by the Diminution (as 
tonumber) of Bubbles, that appear'd at the top of the Water, 
and by their [ize roo, for whea there was 4 leak, (though bur ſo 
very ſmall, that the water could not get outat ic in the Tube, ) 
it might uſually be taken notice of by the attentive ear of him 
tat ſtood to watch vpon the Ladder, ere&ed by the fide of the 
"Tube; and the Air that got in, did eafaly diſcover it ſelf ro the 
Eye by large Bubbles, manifeſtly differing trom thoſe that came 
from the Aerial particles belonging to the water; and if the leak 
were not lo very ſmall, the Air that got in would ſuddenly lite 
up the water above it, and perhaps fill with it the deſcending 
Pipe. 

n Though there had been ſome imperceptible Leak, yet that 
would not have hindred the ſucceſs of the Experiment for the 
main, For in leaks that have been but ſmall, though manifeſt 
enough, we have ofcen,by cauſing the Pump to be ply'd leſs nim- 
bly then it now was, been able to proſecute our Tryals; becauſe 
the Pump carried oft ſtill more Air than could get inat aleak that 
was no greater. 

4 Andthatlitle or no (intruding) Air was left inthe upper 
part of our Tube, was Evident by thoſe marks, whereby it was ea- 
fie for them that are well acquatoted with the Pump, to eſtimate 
what Air is lett inthe veſſel it ſhould exhauſt, and particularly co- 
wards the end of our operation I obſerv'd, that when the Sucker 
was depreſt, there came our of the Water that cover'd the Pump, 
ſo very tew bubbles, that they might be imputed to the Air at- 
forded by the Bubbles, ſpringing trom the water in the Tube 
whereas it any adventitious Air had got into that Cylinder of 
_ it would have appear'd in the water that cover'd the 

ump. 

5. Laſtly, it were very —_— if the water was but caſa- 

ally 
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ally hindred by ſome Leak from aſcending any higher, it ſhould 
be ſo eaſy to raiſe it to the very number of feet that our Hypothe- 
fs requires, and yet we ſhould be unable by obſtinate Pumping tv 
raiſe it one foot higher, | 

Note, t. as ſoon as we had made our Experiment,and thereby 
found, that what was requiſite to it was in order; I (ent to give 
notice of it to D* Walls,and D* Wren, as Perſons whole curiolity 
makes them as well delighted with ſuch Tryals , as their Geep 
knowledg makes Them moſt competent Judges of them. Bur 
before They could be found, and come, it being grown [omewhac 
late and windy, I that was not very well, and had tired my felt 
with going up and down, could not ſtay with them (o long as I 
intended, bur leaving the reſt of the Repeated Experiment co be 
ſhewn them by 7. M. (who had been very induſtrious in fitting 
and ereting the Tube) they and their Learned friend (whom they 
brought with them) DoRor Millington , told me a while after, 
that they alſo had found the greateſt height, to which they could 
raiſe the water, to be 33 foot and an half, 

2. When the Water began firſtto appear in the Glaſs, the 
Bubbles would be, as I had foretold, exceeding numerous; fo as 
to make a froath of near a foot high, if the water were newly 
brought, and bad never been rais'd in the Tube before. Bur it 
the Pumping were long conrinued, the number and height ( or ar 
leaſt one of the two). of the Aggregate of Bubbles, would (as 
there remain'd fewer and tewer Aerial particles in the water)be leſ- 
ſer and leſſer; but their emerging did never that I remember 
wholly ceaſe; 

3- Art the beginaing alſo there wonld appear great vibrations 
of the water in the upper part of the Tube; the riſing and the fal- 
ling amounting ſometimes toa foot, or near half a yard: but theſe 
grew lefler and lefler, as choſe of the Quickſilver in the Torricel- 
Lian Experiment uſe to do. 

4- One may uſe an ordinary Pail co hold the ſtagnant watery 
but we rather imploy'd a veſſel of Earth mage (for another uy 
pole 
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poſe) ſomewhat ſlender, and of a Cyliadrical ſhape, becauſe in a 
parrow veſſel tis more eafie to gueſs by the riſing and falling of 
the Liquor, how the Pump is ply'd, and to perceive even {maller 
Leaks. 

5: I muſt not forget to take notice, that though the newly 
nam'd Geatlemencame to me (when they had ſeen the Experi- 
ment tryed) within leſs than an hour after the time I had look'd 
upon the Baroſcope,and obſerv'd the Quick-filver to ſtand ſome. 
what beneath 29 inches, and 3 eighrs; yet when preſently upon 
their return I conſulted the ſame inſtrument again, the Mercury 
appear'd to be ſenſibly riſen, being ſomewhat (though bur very 
litle) above 9 and 20 inches, and 3 eights, and 5 or 6 hours ate 
ter (at bed-time) I found it to be yet more conliderably riſen. 
Which may keep Your Lordſhip trom wondring at what I inti- 
mated a little above, touching Monſieur P aſchal's Experiment, as 
well as touching the diſappointment of the Pump- makers en- 
deavours. Fortis not onely poſſible, that (as I have elſewhere 
noted) W iter may beraiſed in che ſame Pump (though we ſup- 
poſe it ſti]l equally Ranch) higher at one time than at anvthet: but 
*rwas contingent, that, in Monſieur Paſchal's noble attempt to 
imitate the Torrice//ian Experiment with Water in ſtead of 
Quick- ſilver, the proportion betwixt the heights of thoſe two 
Liquors in their reipective Tubes an{wer'd ſo well to their ſpeci- 
fick Gravities, For, the varying weight of the Atmoſphere be- 
ing nor then (that appears) known, or conſequently taken into 
conſideration; if Monſieur Paſchal, having tryed the Torricellian 
Experiment, when the Air was for inſtance very heavy, had tryed 
his own Experiment, when the Atmoſphere bad been as light as l 
have often enough obſerv'd it to be, he might have found his 
Cylinder of Water to have been half a Yard or two foot ſhorter 
than the formerly meaſur'd height of the Quick- ſilver would have 
required. 
| TI have nowno more to adde about this 15'* Experiment, but 
that it may ſerve for aſufficient confirmation of what 1 note in a- 
H 2 acther 
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nother Treatiſe, againſt thoſe Hydraulical 8& Pneumatical Wris 
ters, who pretend to teach wayes of making Water paſs by infle- 
Red Pipes,and by the help of SuRion, trom one ſide of a Moun- 
tainto the other, bethe Mountzin never ſo high. For, it the 
W ater be to aſcend as 'twere ſpontaneouſly above 35 or 36 foor, 
a Sucking Pump will not ordinarily, at leaft here in England, be 
able to raiſe it. 

And now I ſpeak of Mountains, it will not be altogether im» 
pertinent to add, that if it had not been for unſealonable weather, 
I had thought fic ro make the foregoing 1 1* Experiment (of e- 
levating Mercury by Suction) to be tryed at the top of an Hill, 
not far from the place I then was at, For by what has been al- 
ready delivered, it appears, that we might have eſtimated the 
height, to which the Water may be there elevated by Suction, 
without repeating the Experiment with a thirty five toot Tube, 
(which we could not hope for conveniency to do,) by the utmoſt 
height to which our Engine could have rais'd Mercury: and it 
may be of ſome uſe to be able from Experiments to make ſome 
eſtimate (for it can ſcarce be an accurate one) how much it may be 
expected, that Pumps ſhall (ceteris paribus) looſe of their power 
of elevating Water by Suction, by being imploy'd at the top of 
an Hill, inſtead of being ſo at the bottom, or on a Plain, Re» 
membring always what I lately intimated, that even in the ſame 
place Liquors will be brought to aſcend by Suction to a greater 
or leſs height at one time than-another, according ro the varying 
Gravity of the Atmoſphere. 


_— 


EXPERIMENT XVI. 


About the bending of 4 Spriney Body in the Exhauited 
Receiver. 


He cauſe of the Motion of Reſticution in Bodies, and conſe- 
' queatly of that which makes ſome oi them Springy , which 
| DT tar 
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far the greater part of them arenot, has been ingeniouſly attemp- 

red by ſome Modern Corpuſcularians, and eſpecially Carteſians; 

but fince divers Learned and Judicious men do ſtill look upon 

the cauſe of Elaſticity, as a thing that needs to be yet farther en- 

quired into; and becauſe I am not my ſclt ſo well ſatisfied as to 

blame their Curioſity, Iheld it not unfic to ex3miae by the help 

of our Engine their Conjecture, who imagine that the Air may 

havea great ſtroak in the making of bodies Springyz and this F, ,, ,,,,. 
the rather did , becauſe I had * elſwhere ſhewn, that there is no aGour the bi. 
need to aſſert, that in all Bodies, that have it, the Elaſtical power #972 E: 
flows immediately from the Form, but that in divecs of them it _ 
depends upon the Mechanical ftruRure of the Body. 

To make ſome Tryal therefore, whether the Air have any 
great Intereſt in the Motion of Reſtitution, we took a piece of 
Whalebone of a convenient bigneſs and length, and having fa- 
ſten'd one end of it in a hole made in a thick and heavy Trencher, 
to be placed on the Plate of the Engine , we tyed to the other 
end a Weight, whereby the Whalebone was moderately bent, 
the weight reaching down ſo near toa Body plac'din a level poſt- 
tion under it, that if the Spring were bur a lictle weaken'd, the 
weight muſt either lean upon, or at leaſt couch the Horizontal 
plain: or if on the other fide the Spring ſhould grow ſenſibly 
ſtronger, it might be eafily perceiv'd by the diſtance of the 
weight, which was ſo near the plain, that a litle increaſe of it muſt 
be viſible. 

This done, we convey'd theſe things into the Receiver, and 
order'd thoſe that pump'd to ſhake it 2slitle as they could, that 
the weight might nos knock againſt the Body that lay under it, or 
ſo ſhake it, as to hinder us trom diſcerning whether or no it were 
depreſs'd by the bare withdrawing of the Air. 

And when the Air had been well pump'd out, I watcht atten- 
tively whether any notable Change in the diſtance of the weight 
from the almoſt contiguous plain would be produc'd upon its 
being let in again: for the weight was then at reft, and the return» 


ing; 


52 A (Continuation of new Experiments 


ing Air lowing in much more ſpeedily than it could before be 
drawn out, I thought this the likelieſt time to diſcover whether 
the abſence of the Air had ſenſibly alcered the Spring of the 
Whalebone. But though the Experiment were made more 
than once, I could ſatisfie my ſelf onely in this,that the depreſſion 
or elevation of the Weight, that was due to the true and meer 
change of the Spring, was not very conſiderable, fince I did not 
think my (elf ſure, that 1 perceiv'd any at all: for chough it be 
true, that ſometimes, when the Receiver was well exhauſted, the 
Weight ſeem'd to be a little depreſt, yer That I chought was ve- 
ry litle, it any thing more than what might be aſcrib'd to the ab- 
ſence of the Air,not confider'd as a Body that had any thing to do 
dire&tly with the Spring,but as a Body that had ſome(though bur 
alicle) Weightz upon which account it made the medinm, wherein 
the Experiment was tried, contribute to ſupport the Weight that 
bent the Spring; which Weight , when the Air was abſent, muſt 
(being now ina lighter medivm)have its Gravitation increas'd by 
as much weight, as aquantity of the exhauſted Air, equal to ic 
in bulk, could amount to, But this Experiment being tried 0n- 
ly with V Vhalebone, and in a Receiver not very Great, may de- 
{erveto be further cryed in taller Glaſſes, with Springs of other 
kinds, and by the motions of a V Vatch, and other more artifici- 
al Contrivances. 


—_—  — 


EXPERIMENT XVIL 


About the making of Mercurial, and other Gages, whereby to e- 
fimate how the Recetver is enkaad . 


Ecauſe the Air being inviſible, it is nor always eafteto know 
whether it be ſufficiently pump'd out of the Receiver that 
was to be exhauſted; we thought it would be very convenient 


to have ſome Inſtrument within the Receiver , that might ſerve 
for 
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tor a Gige, or Standard; whereby to judge whether or no it were 
ſufficiently exhauſted, 

To this purpoſe divers Expedients were thought on, and ſome 
of them put in praQtiſez which, though not equally commodioas, 
may yet all ofthem be uletully imploy'd, one on this occaſion, 
and another on thar, 

The Firſt (if I miſremember not) that I propoſ'd, was a Blad- 
der, (which may be greater or leſs, according to the Size of the 
Veſſel it is to ſerve tor) to be very ſtrongly tied at theneck, after 
haying had onely ſo much Airletr in the folds of it, as may ſerve 
to blow up the Bladder to its full dimenſions, when the Receiver 
is very well exhauſted, and not before. But chough Your Lord- 
ſhip will hereafter find that I yer make uſe of (mall Bladders on 
certain occaſions, in which they are peculiarly convenient, yet in 
many caſes they do, when the Glaſſes are well exhauſted, take up 
too much room in them, and hinder the Objects, included inthe 
Receiver, from being obſerv'd from all the fides of it, 

Another ſort ot Gage was made with Quick-filver, pour'd into 
a very ſhort Pipe, which was afterwards inverted into a litle Glaſs 
of ſtzgnant Quick-filyer, according to the manner of the Torri- 
cellian Experiment. For this Pipe being but avery few inches 
long, the Mercury init would not begin to deſcend, rill a very 
Great proportion of Air was pump'd out of the Receiverzbecauſe 
till chen, the Spring of the remaining Air would be ſtrong e- 
nough to be able to keep up ſo ſhort a Cylinder of Mercury, And 
this kind of Gage is no bad one. Bart becauſe, to omit ſome 0- 
ther litle inconveniences, it cannot eaſily be ſuſpended, (which in 
divers Experiments 'tis fit the Gage ſhould be,) and the Mercury 
in it is apt to be too much thaken by the motion of the Engine, 
there was another kind of Gage by ſome Ingenious man {who e- 
yer he were) ſubſtituted in its place, conſiſting of a kind of Si- 
phon, whoſe ihorter leg hath belonging co it a large Bubble of 
Glaſs, moſt commonly made uſe of at an Illuſtrious meeting of 
Yirtuoſi, where Y our Lordſhip haviog ſeen it, I fhall not need co 
deſcribe it more particularly. But 
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But none of the Gages I had formerly us'd, nor even this laſt, 
having the conveniences that ſome of my Experiments require z 
I was fain to deviſe another, which is That I moſt make uſe of, as 
having advantages , ſome or other of which each of the Gages al- 
ready mentioned wants; for even that with Spirit of Wine, not 
to mention lefler diſadvantages, hath a Bubble roo Great to ler ic 
be aſefal in veſſels ſo ſlender, as for ſome purpoſes I divers times 
imploy; and this ſhore Cylinder of ſo light a Liquor as ſpirit of 
Wine, makes the ſubſidence of-the Liquor be indeed a good fign 
that the Receiver is well exhauſted, bur gives us not an account 
what Quantity of Air may be in the Receiver, *cill it be arriv'd 
at that great meaſure of RarefaRtion; and the ſame Liquor,being 
upon a very {mall leak (ſuch as would not be prejudicial ro many 
Experiments) impell'd up to the top of the Gage, we cannot at- 
terwards by this Inſtrument take any meaſure of che Air that gets 
in atthe Leak, But now there are divers Experiments where I 
deſire to ſee the Phenomena that will happen, not onely (or per- 
haps not at all) upon the uttermoſt Exhauſtion of the Air, but 
when.the Preſſure of it is withdrawa co ſuch or ſuch a meaſure, and 

alſo when the Air is gradually readmitted. | 
To make the Gage we are ſpeaking of, take a very lender and 
Cylindrical Pipe of Glaſs, of 6, 8, 10, or more Iaches in lengrh, 
$. +1214 20d not ſo big as a Gooſe-quill, (but ſuch as we imploy tor the 
the © Stems of ſeal'd Weather Glaſſes,) and having at the flame ot a 
Figwe Lamp melted it, but not too near the middle, to make” of it by 
_s bending it a Siphon, whoſe two Legs are to be not onely parallel 
to one another, but as litle diſtant any where from one another as 
convemently may be. In ane (which is uſually the longer) of 
theſe Legs, there is to be left at the cop, either halt aninch , or a 
wholeinch, or more or leſs than either, (according to the length 
: of the Gage, or the ſcopeof the Experimenter) of Airin its natu- 
ral ſtate, geither rarefied,nor condens'd; the reſt of the longer leg , 
and as great a part of the ſhorter as ſhall be thought fir, being to 
be fill'd with Quick-filver, This done, there may be Marks 
plac'd 
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plac'd at the outſide of the longer (or ſealed)leg, whereby to mea- 
ſure the Expanſion of the Air incladed in the ſame leg, and theſe 
marks may be either litle Glaſs Kaubs, abont the bigneſs of Pins 
heads, faſten'd by the help of a Lamp at certain diſtances to the 
longerleg of the Siphun, or elſe the diviſions of an Inch made 
ona liſt of Paper, and paſted oneither to the Siphon it ſelf, or to 
the ſlender Frame , which on ſome occafions we faſten the Gage 
to, 

This TInſtrament being convey'd into a Receiver, (which for 
expedition ſake we chooſe as ſmall as will ſerve the turn,) the Air 
is tobe very diligently pump'd out, and then notice is to be ta- 
ken to what part of the Gage the Mercury is depreſt, that we 
may know, when we ſhall afterwards ſee the Mercury driven ſo 
far, that the Receiver, the Gage is plac'din, is well exhauſted. 
Andifit be much deſired to know more accurately (for one may 
arrive pretty near the truth by Gueſs) what ſtations of the Mer- 
cury in the Gage are anſwerable to the degrees of the RaretaRion 
of the Air in the Receiver z that may be compaſled .either by 
Calculation, (which is not ſo eaſie,and ſuppoſes ſame Hypotheſes,} 
or (though not without ſometrouble) by letting in the water as 
oftenas is neceſſary, into a Receiver, whoſe intire capacity is f(t 
meaſured, and in which there may be Marks made to ſhew when 
the water to be let in ſhall fill a fourth part, or half, or three 
quarters &c, of the Cavity. For if (forinſtance) when the Quick- 
{ilverin the Gage is depreſt ro {ach a Mark, you let inthe water, 
and that Liquor appearsto fil! a fourth part of the Receiver, you 
may conclude, that about a 4** part of the Air was pump'd our, 
or that a 4 part of the Spring , that the whole incladed Air had, 
was loſt by the Exhauſtion, when the Quick filver in the Gage 
wasat theMark above mentioned;& if the admitted water do con* 
fiderably either fall ſhort of, or exceed the quantity you expe- 
Red, you may the next time let in the water either after the Mer- 
cury has a litle paſt the former Mark, or alitle before it is arriv'd 
at it» And whea once you have = way obtain'd one pretty 

long 
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long and accurate Gage, you will not need to take ſo much pains 
to make others, ſince you may divide them by the help of that 
one; for this being plac'd with any other in a ſmall Receiver, when 
the Mercury in the Standard- Gage (if I may fo call it)is depreſt 
to any of the determinate divifions obtain'd by obſervation, you 
may thence conclude how much the Air in the Receiver is rare. 
fied, and conſequently by taking notice of the place where the 
Mercury reſts inthe other Gage, you may determine what degree 
of Exhauſtion in a Receiver is denoted by that ſtation of the Mer- 
Cury inthis Gage. 

Perhaps I need not tell your Lordſhip that the Ground of this 
contrivance was, that whereas in divers other Gages, when the 
Pump came to be obſtinately ply'd, the Expanſion of the inclu- 
ded Air would be ſo great, that it would either drive out the Li- 
quor, eſpecially if it were light, orin part make an eſcape through 
it: Tjudg'd that in ſuch an Inſtrument, as that newly deſcrib'd, 
thoſe inconveniences would be avoided, becauſe that the more 
the Air ſhould come to be dilated, the greater weight of Quick- 
ſilver it would in the ſhorter Leg have to raiſe, which would (ut- 
ficiently hinder it from making chat heavy liquor run over; and 
the ſame ponderoulſneſs of the Eiquor, together with the {lender- 
neſs of the Pipe, would likewiſe hiader the included Air from get- 
ting through in Bubbles. 

NB, 1, For moſt Experiments, where exa meaſures are not 
required, it will not be ſo neceſſary to- mark the Gage at any 0- 
ther ſtation of the Quick-fſilver then that which tis brought to by 
the Exhauſtion of the Receiver, for by that alone we may know 
when the Air is well pump'd out of the Receiver, wherein the 
Gage is incladed:. and when one is a licle u{'d co ſome particular 
Gage, one may by the ſubſidence of the Mercury gueſs at the de- 
pree of the Airs rarefaRion, ſo near as may ſerve the turn in ſuch 

xperiments. But wheathis Inſtruments to be us'd about nice 
Tryals, where it may be thought requiſite to have it divided ac- 
cording to one of the ways formerly propoſed, it will on divers 
OCCa® 
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occaſions be more ſecure (in caſe the maker of the Gage has $kill 
todo it,) to put tothe Diviſions rather by licle Kaubs ot Glaſs, 
than by Paper, becauſe this will on ſuch occaſions be in danger 
either co be rubb'd off, or wetted. And if Glaſs- marks be us'd, 
it will be convenient that every fifth, or tenth, or ſuch Ordinal 
number as ſhall be judg'd fit, be made of Glaſs of a differing co- 
lour , for diſtintion ſake, & the more eafte reckoning. We ſome- 
times for a need apply, in ſtead of theſe Glaſs-knubs, little marks 
of hard ſealing Wax, which will not be injur'd by moiſtore, as 
thoſe Papers will that are paſted onz but theſe of Wax , though 
in many caſes uſeful, are not comparable to the other in all, fince 
it they be very (mall, they are eafily rubb'd off, and if large, they 
make not the Diviſion exaRt enough, and often hide the true 
place of the Quick-f1]ver. 

I ſhall here about the Mercurial Gages add onely this Hint, 
that what I propos'd to my (elf in that Contrivance, was not one- 
ly to eſtimate the Air pump'd out of the Receiver, or that remai- 
ning in it; but alſo, by the help of this Inſtrament (as elſewhere 
by another Experiment) to meaſure (ſomewhat near)the ſtrength 
of the Spring of rarefied Air, according to its ſeveral degrees of 
RarefaRion and by this Obſervation, in concurrence with other 
things, I hoped we might (according to what I haveelſewhere in- 
finuated) be aſſiſted to eſtimate, by the Cylinder of Mercury 
rais'd inthe openleg, the Expanſion of the Air included in the 
ſealed leg: but of theſe things I deſign'd in this place to give but 
an Intimation. | 

3- Thatleg of the Gage that includes the Air, may be ſeal'd 
up either at the beginning, before the Pipe be bent into a Syphon, 
or (which is much better) after the following manner, Before 
you bend the Pipe, draw out the end of it, which you mean to 
ſeal, toa ſhort and very flender Thread z then having made the 
Pipe a Siphon, pour into the leg, which is to remain open,as much 
Quick- ſilver as you ſhall jadg convenient, which will rife to an 
equal height in the other leg; = of which by gently — 
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the Siphon, you may pour out the ſuperfluous Mercury, (if there 
be any,) and when you ſee that there is an inch, or halt an iach/or 
what part you defign'd co leave for Air ) unfill'd with Mercury, 
next to the end thatis to be clos'd; and that the reſt of that leg, 
and as much (2s you think fit) of the other is full of Quick- filver, 
you may, by keeping the Siphon in the ſame poſture, and warily 
applying the ſlender CF pex above mentioned to the upper part 
of the lime ofa Lamp, blown Horizontal, eaſily ſeal up chat .4- 

ex without cracking, or prejudicing the open leg, or coulidera- 

ly tnjuring the Air hole, that was to be eal'd up in the other. 
And this ſealing of one leg muſt (as tis evident) keep the Mercu- 
ry ſuſpended in it, though it be bigher by divers inches than that 
in the open leg, till the withdrawing of the external Air enable 
the included, by expanding it (elf ro depreſs the Mercury in the 
ſeal'd leg, and raiſe it in the open. 

4- How the length of theſe Mercurial Gages is to be varied, 
according to the Bigneſs and Shape of the flender Receivers they 
are to be imploy'd in, and how they may eaſily be made either to 
ſtand upright at the bottom of the Receiver, or be kept hanging 
in the middle, or near the top of it {as occaſion may require, ) and 
how the open end may be made to ſecure the Mercury, in caſes 
where that is needful, belongs not ſo properly to this Treatiſe, 
as to the Second part of the Continuation; where, if ever I trou- 
ble Your Lordſhip with it, the Uſefulneſs of this ſort of Gages, 
and the Circumſtances that may advantage them, will beſt ap» 
pear. 

5- There being ſome Experiments, wherein it is not defir'd 
that the Receiver ſhould be neer exhauſted, but rather that the 
degrees of the Airs rarefaRtion, which ought not to be very great, 
ſhould be well meaſur'd; we may in ſuch caſes make uſe of Gages 
ſhap'd like thoſe hitherrco deſcrib'd, but made as long as the Re- 
ceiver will well admit, and furpiſh'd in ſtead of Quick- filver ether 
with ſpiritof Wine coloured with Cocheneel, or elſe with the 
tincture of red Roſe-leaves , drawn onely with common Was, 
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made ſharp by alitle either of the Oyl, or the ſpirit of Vitriol, or 
of common Salt, For the lightneſs of theſe Liquors in compart- 
ſon of Quick-filver will allow the Expanſions of the Air included 
inthe Gage to be very manifeſt, and notable enough, though 
not half, or perhaps a quarter of the Air be pump'd out of the 
Receiver. | 

6. You may alſo in ſuch caſes as theſe, where the Receiver is 
hrgeenough , and is not to be quite exhauſted, make uſe of a 
Mercurial Gage, differing from thoſe above deſcrib'd onely in 
this, that the ſhorter leg need not be above an inch, or halt an 
iach long, before it expand ic ſelt into a Bubble of about half an 
inch, or an inch in Diameter, and having at the upper parc a very 
ſhort and ſlender unſeal'd Pipe, at which the Air may get in and 
out: by which Contrivance you may have this Convenience, that 
You need not include ſo much Air, as otherwiſe would be requi- 
fite,at the topof the longer Leg, becauſe the Mercury in the ſhor- 
rer cannot, by reaſon of the breadth of the Bubble, whereinto the 
Expanſion of the Air drives it, be confiderably rais'd: Upon which 
account it becomes more caſte to eſtimate by- the Eye the degrees 
of the included Airs RarefaRtion, which may be done almoſt as 
eaſily , as if there were water in ſtead of Mercury: provided it be 
remembred,thit Quick: filver by reaſon of its ponderouſneſs,does 
far m aſſiſt the dilatation of the Air, then ſo much Water 
would do, 


EXPERIMENT XVIIL 


About an eaſie way to make the Preſſure of the Air ſen(ibleto 
the Touth of theſe that doubt of it. 


T Hough ſeveral of our Experiments ſufficiently manifeſt to 
the Skilful , that the Preſſure of the Air 1s very conſidera- 
ble; yet becauſe ſome at them require peculiar Glaſles , _ 

er 
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ther Inſtruments, which are not always at hand, and becauſe there 
are many that think ic ſurer to eſtimate the force of Preſſure by 
what they immediately feel, than by any other way; I was invited 
for the ſake of ſuch to imploy an eaſie Experiment, which uſu- 
ally proved convincing, becauſe it operated on that Senſe, where- 
on they chiefly rely'd, 

I caus'd then to be made a hollow (but ſtrong) piece of Braſs, 
not above two or three inches high, (that it might be in atrice 
exhauſted,) and open at both ends, whoſe Orifices were Circular 
and parallel, but not equal, (the Inſtrument being made tape- 
ring, ſo that it might be repreſented by an excavated Cons truw- 
catws, or a Gigg, with the lower part cut tranſverſly off.) This 
Piece of Braſs being cemented on, as if it were a ſmall Receiver 
co the Engine, the Perſon, that would not believe the Preſſure of 
the Air to be near ſo conſiderable as was repreſented, was bidden 
to lay the Palm of his Hand upon the upper Orifice z and being 
ordered tolean a little upon ir, that ſo the lower part of his hand 
might prove a cloſe Cover to the Orifice, one Exucion of the 
Air was made by the help of the Pamp: and then upon the with+ 
drawing of the greateſt part of the Preſſure of the internal Air, 
that before counterballanc'd that of the External, the Hand be- 
ing left alone to ſupport the weight of the Ambient Air, would 
be prefled inwards fo forceably, that though the ſtronger ſorc 
of men were able (though not-without much adoe) to take off 
their Hands, yet the weaker ſort of Tryers could not do it, (eſpe- 
ciallyit by a ſecond Suck the litle Receiver were better exhau- 
ſted,) but were fain to ſtay for the Return of the Air into the Re- 
ceiver tO aſſiſt them, 

This Experiment being deſtgn'd rather to convince than to 
puniſh thoſe that were to make it, we took care not onely that 
the Braſs ſhould be ſo thick, and the Orifices ſo ſmooth, that no 
Sharpneſs nor Roughneſs of the Metal ſhould offend the Hand; 
but alſo that the narrower Orifice (which was the oftneſt made 


ule of ) ſhould be but about an inch and a quarter in Diameter, 
But 
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Bat if any were deſirous of a more ſenſible conviRtion, 'twas very 
ealie to give it him by making the larger Oritice the uppermoſt, 
which was the reaſon why the Inſtrument was, as we formerly 
noted, made tapering, Bur yet this larger Orifice ought not to 
exceed 2 Inches, or 2 Iaches and z in widenefs, leaſt the great 
Weight ot the Air endanger the breaking or conſiderably hurting 
the Hand of the Experimenter., Which Caution I am pur in 
mind of giving, by remembring that Tonce much endangered my 
own Hand, through the miſtake of him that manag'd the Pump, 
who unawares to meſet it on work, when, for another purpoſe, [ 
had laid my Hand upon the Orifice of an Inſtrument of too great 
a Diameter. 


_— — a 


4 b He famous Experiment of T orricellius, mentiovedin the 17" 
of our already "9m Try als, is of that Nobleneſſe and Im 
portance, that though divers Learned men have (but upon very dif- 
fering principles) diſcourſ'd of it in Print, which gives me the leſſe 
mind to inſiſt long upon it here, yet 1 ſhall not ſcruple to ſubjoin ſome 
Notes concerning Tryals that 1 made, (though for want of opportu- 
nity 1 could not repeat them according to my cuſtom,) which I had not 
met with in Others, and which may ſerve to confirm the Hypotheſis 
made uſe of in this Cominuation, and the Treatiſe it belongs to. 


EXPERIMENT XIX, 


About the Subſrdence of Mercury in the Tube of the Torricellian E x+ 
periment to the level of the flagnant Mercury. | 


A Baroſcope being included in a Receiver, made of a long 
Bolt head wich the lower part of the Ball cur Circularly oft, 
upon the firſt ExuRtion of the Air, the Quick-filyer that before 
ſtood at 29 iaches, (the Atmoſphere appearing then by a conſtant 
Baroſcope very light,) would fall. ſo low as to reſt at g.or 10 in 

chesz. 
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ches, (for once I meaſur'd the Subſidence beneath its former E- 
levation,) andin about three Sucks more it would be brought 
quite down to the Level ofthe Stagnant Quick- ſilver, and ſome- 
what below, (as tis the property of Quick- ſilver, quite contrary 
to Water, roriſe leſs in a ſlender Pipe than in a wide.) The Air 
being let into the Receiver, the Quick- ſilver would be impell'd 
up flowlier or faſter, as we pleas'd, to the former height of 29 ite 
ches, or thereaboutrs. 

NB. 1, Thatifthe Air were ſuffer'd to go haſtily out of the 
Receiver, the Mercury would, by virtue of the accelerated mott- 
on acquir'd inits deſcent, at the very firſt Suck deſcend till ic 
reacht within an inch or two of the ſtagnant Mercury, though ic 
would preſently after a few riſings and fallings ſettle at the height 
of 9 or 10 inches, till the next Suck brought it down lower, 

2. If when the Mercury wzs reimpell'd up to its due height, 
thoſe that manag'd the Pump did, in ſtead of rarifying the Air, a 
little compreſs it, the Quick-filver would by the compreſs'd Air 
be eaſily made to riſe an inch or more above the former ſtandard 
of 29 inches. Which Circumſtance 1 mention, not as a new 
thing, but ro confirm (what ſome think ſtrange) a Paſlage print- 
ed, page the 59, where I mention, that if the Air in the Kecei- 
ver, in ſtead of being rarity'din the Engine, were alitle compreſt 
by itz the Preſſure of the included Air, being ſomewhat increas'd 
by having its Spring thus bent, would ſuſtain the Mercury in the 
Torricelian Tube ata greater than che wonted Height. 

And to confirm another paſſage in the ſame Page, where I ob- 
(erv'd , thatif the Preſſure of the Air upon the ſtagnant Mercury 
be not ſo great as tis wont to be, the Mercury will begin to ſub» 
fideina (fill'd and inverted ) Tube, which wanrs of the uſual 
height; we took a Glaſs Cane, (ſeal'd at one end,) much ſhorter 
than the due leogth, znd baving fill'd it with Mercury, and invers 
ted it into a Glaſs tull of ſtagnant Mercury, we placed all in the 
former Receiver; where the Mercurial Cylinder for want of the 
requilite height remain'd cotally ſuſpended, but opoa the firſt or 

ſecond 
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ſecond Suck it would ſubſide, and in two or three Sucks more it 
would fall to the levell of che ſtagnant Mercury, or alittle below 
ic, Upontheletting in of the Air it would be impell'd to the 
very Top of the Tube, bating an Aerial bubble, which ſeem'd to 
come from the Mercury it ſelf, and was ſolitle , as not to be at all 
diſcernable, ſaveto a very attentive Eye. 

This Experiment I ſhould not think fit hereto relate, fince I 


Erver, the 


formerly acquainted Your Lorcſkip with the Subſidence of the xy11. pag. 
Mercury upon the withdrawing of the Air from the Receiver, * 54, ad 


were it not that, in the mention of that Tryal, I remember I con- * 


fels'dto You, that 1 could not ſo free the great Receiver I chen 
us'd from Air, but that the licle that remained or leak'd in, made 
me unable to bring the Mercury in the Tut totally to ſubſide, or 
fall-much nearer than within an Inch of the Surface of the ſtagnant 
Mercory, with which in our preſent Tryals that in the Tube was 
brought to a Level. 


a 


EXPERIMENT XX, 


OO n_— — 


Shewing that in Tubes open at both ends, when no fuga Vacui can be 
pretended, the weight of Water will raiſe Quick-ſilver no bigher 
in ſlender than in larger Pipes, 


Ecanſe I find it, even by Learned and very Late Writers, 
urg'd as aclear and cogent Argument againſt thoſe that a- 
ſcribe the Phenomena of the Torricellian Experiment to the 
weight of the External Air z That tis impoſſible, that the Air, 
though 'twere granted to be a heavy Body, could ſuſtain the 
Quick-filyer at the ſame height in Tubes of very differing big- 
neſs, fiace the ſame Air cannot equally counterpoiſe Mercurial 
Cylinders of ſuch unequal weights: and becauſe this ObjeMion 
is wont very much to puzzle thoſe that are not well acquainted 
with the Hydroſtaticks, Ipreſume Your Lordſhip will allow me, 
K till 
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till I can ſhew you ſome Hydroſtatical Papers, by which the Ob- 
jetion may appear to be but 11] grounded upon the true Theo» 
remes of that Arr, to annex the Tranſcripts of a couple of Expe. 
periments, (that I once made to remove this, ſuppoſedly inſupe- 
rable, Difficulcy,) juſt as I find them regiſtred in my Note» 


books. 
The I. Tryal. 


Sept. the 2. 1663s 


We took a very large Glaſs: Tube, Hermetically ſeal'd at one 
end, and about two Foot and a halfin Length. Into this we pou- 
red Quick-filver to the height of 3 or 4 fingers. Then we took 
a couple of Cylindrical Pipes of very unequal fizes, (the wider 
being as big agen as the ſlenderer) and open at both Ends. The 
lower Ends of theſe two Pipes we thruſt into the Quick-ſilver, 
and faſten'd them near their upper Ends tothe Tube with ſtrings, 
that they might not be lifted up, nor moy'd out of their poſture, 
in which the convex Surface of the Mercury in both the Pipes 
ſeem'd to lie almoſt in a Level, the Tube alſo it ſelf being plac'd 
upright in a Frame. This done, by the help of a Funnel we pou- 
red in Water by degrees at the top of the Tube, and obſerv'd, 
that as the Water gravitated more and more upon the ſtagnant 
Mercury, ſo the included Mercury roſe equally in both the Pipes, 
till the Tube being almoſt fill'd with Water , the Mercury ap- 

red to be impell'd up to andſuſtain'd at as great a height in the 

ig Tube, as in the Leſſer, being in either raiſed about two In- 
ches above the Surface of the Stagnant Qaick-filver, 

NB. 1, Having cus'd about half the Water (baving no con« 
veniency to withdraw-any more) inthe Tube to be ſuck'y{ out ar 
the Top, weobſerv'd the Quick-filver in both the Tubes to ſub- 
= uniformly, and to reaſcend alike upon the reaffuſion of the 

ater» 

2: Weendeayoured to try the Experiment (for their ſake 
who have not the Conveniency to have ſuch Tubes purpoſely 

made) 
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made) in a wooden veſſel, into which, when it was fill'd with wa» 
ter, we let down a flat Glats furniſhe with ſtagnant Mercury, 
whereinto the Ends.of the two Pipes were immerſ'd. Burt the 
Opzcon(neſs of the Cylinder (which reduced us to ſee onely from 
the Top the RefleRion of the ſtagnant Mercury,) and other Im- 
pediments, diſabled us to perceive the Motions and Stations of 
the Mercury in the Pipes, though we once made uſe of a Candle 
the better todiſcernthem, 
The 1I. Tryal. 

We took a very wide Tube of Glaſs, of about a Foot long, 
andinto it poured a convenient Quantity of Quick-flver, We 
took alſo two Pipes of about equal length, and of that diſparity 
in Bigneſs that we newly mentioned, (thoſe Pipes lately deſcri- 
bed being indeed cut off from theſe we are. now to ſpeak of,) and 
theſe being fill'd with Quick-filver (after the manner of the 70r7i- 
cellian Experiment) were by a certain Contrivance let down into 
the Tube, and unſtopt under the Surface of the ſtagnant Mercu- 
ry, and then the Quick-filver in the Pipes falling down to its 
wonted Station, and reſting there, we poured intorhe Tube about 
a foot height (by Gueſs) of Water, whereupon the Quick-filver 
as it before ſtood, as it were, in a Level in both the Pipes, (o it 
was, for ought appear'd to us, equally impell'd up beyond its 
wonted Station, and ſuſtain'd there both in the lender andin the 
bigger Pipe, and upon the withdrawing of ſome of the Water ir 
began toſublide alike,as to ſenſe, in them both, talling no lower 
in the bigger than in the ſlenderer. And Water being a ſecond 
time poured down into the Tube, the Mercury did in both Pipes 
riſeuniformly as before» By which and the former Experiment 
it ſufficiently appeared, that a Gravitating Liquor as Air or Wa- 
ter, may impell or keep up Mercury to the ſame height in Tubes 
that are of very differing Capacities: And that Liquors ballance 
each other according to their Altitude, and not barely according 
rotheir Weight- For in this laſt Experiment, the Additional 
Cylinder of one Inch of Mercury was maniteſtly rais'd and kepe 
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up by the Water incumbent on the ſtagnant Mercury ,. (the 0- 
ther Cauſe, whatever it were, of the Mercury's Suſpenſion, be. 
ing able to ſuſtain but a Cylinder ſhorter by an Inch.) And the 
ſme parcel of Water did counterpoiſe in the differing Pipes 'two 
Mercurial Cylinders, which though bus of the ſame Altitude; 
(namely about an: Inch) were of very unequal Weight. 


CO __—_— 


EXPERIMENT XX[l, 


6 f the Heights at which pure Mercury, and Mercury Amal= 
gam'd with Tin, will ſtand in Barometers, 


Y Onſidering with my ſelf, that if the Suſtentation of che 
Quick- ſilver ia the Torricelian Experiment at a certain 
heighr, depends ypon the «fquilibrium, which a Liquor of that 
Specifick Gravity does at ſuch a height attain to with the Exter- 
nal Air, if that peculiar and determinate Gravity of the Quick- 
filver be altered, the height of it, requiſite ro an «/fquwl:brium 
with the Acmoſphere, muft be altered roo:- (Confidering this I 
ſay) I chought it might ſomewhar confirm the Hypotheſis hitherto 
made uſe of, it a Phenomenon (0 agreeable to it were aQtually 
exhibited. This I {uppoſed performable two differing wayes, 
namely by mixing or (as Chymiſts ſpeak) Amalgamating Mercu- 
ry either with Gold, to make it.a mixture more heavy, or with 
ſome other Metal that might make ic mere light than Mercury 
aloneis, Bur the former of thoſe two ways I forbore to proſe- 
cute being where I then. was unfurniſhed with a ſufficient 
- quantity of refined Gold, (for that which is Coyn'dis generally 
allayed with Silver, or Copper, or both,) and therefore Amalga- 
mating Mercury with a convenient proportion of pure Tin, (or,as 
the Tradeſmen call ic, Block- Tin,) that the mixture might not 
be too thick to be readily poured out into a Glaſs- Tube, and-to 
{ablide in it,we fill'd wichthis Amalgam 3 C yliadrical Pipe, _ 
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ſed at one end, and of a fit length, and then inverted it into alitle 
Glaſs furniſhed with the like mixture. Of which Tryal the E- 
vent was, that the Amalgam did not fall down to 29, nor even to 
30 inches, but ſtopt at 31 above the ſurface of the ſtagnant Mix+ 
ture. 

Note 1. That though one may expe, that the Event of 
the Experiment would be the more conſiderable, the Greater 
the Quantity is that is mingled ofthe light Metal, yet care muſt 
be taken that the Amalgam be not made coo thick, leaſt part of 
it ſtick bere and there /as we did to our trouble find it apt to do) 
to the inſide of the Pipe, by which means ſome Aerial Corpu- 
ſcles will meet with ſuch convenient Receptacles., as to make it 
very difficult, if not almoſt impoſſible, to. free the Tube quite 
from Air. 

2, It may perhaps be worth while to try, whether by compa- 
ring the height of the Amalgam, to what it ought to be upon the 
ſcore of the ſpecifick Gravities of the Metcury, and the Tin, mins 
gledin a known Proportion in'the Amalgam,; any diſcovery may 
be made whether thoſe ewo Metals do penetrate one another 
after ſuch a manner (tor there is no ſtri@t Penetration of Dimenſie 
ons among Bodies) as Copper and Tin have, as I elſewhere note, 
been (by ſome Chymiſts) obſerv'd to do , when being melted 
down together they make upa more cloſe and ſpecifically ponde« 
rous Body, than their reſpetive Weights ſeem'd to require. 

3- Thatby comparing this 21. Experiment with the x8* of 
thoſe formerly publiſhed, it may appear, that the height of the 
Liquor, ſuſpended in the Torrice/ian Experiment, depends ſo 
much upon its £qui/:br:1um with the outward Air, that it may be 
varied by a change of Gravity in either of the two Bodies that 
counter ballance each other, whether the change be of weight ia 
the Atmoſphere,or of Specifick Gravity-ia the ſuſpended Liquor. 
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Advertiſement; 


| Should here acquaint Your Lordſhip with what 1 have ſince tried 
in reference to the 18 of the Printed Experiments, where 1 
mention, that I obſerved, by long keeping the ſame Inſtrument with 
which 1 once made the Torricellian Experiment in the ſame place, 
that the height of the ſuſpended Mercury would vary m—_— as the 
weight of the Atmoſphere hapned to change. But though about the 
Barometer ( as others have by their imitation allowed me to call the 
Inſtrument hitherto mentioned, put into a Frame) 1 made in the 
gear 1660 ſeveral Obſervations, that would not perhaps be imperti. 
went in this place, yet having long ſince left thew with a Friend, who 
lives far off, and not having them now in my power, I muſt beg Tour 
Lordſhips permiſſion to Ky them for a part of the CAppendis , 
which 1 doubt I ſballbe engaged to adde to this Epiſtle. Andin the 
mean time 1 ſhall not forbear to preſent Tour Lordſhip thoſe other 
Papers that I have by me , relating tothe Barometer, ſome of which 
will, I preſume, ſufficiently confirm my lately mentioned conjeure 
about the cauſe of the Yartation obſerved in the Height of the ſuſpen+ 
ded Mercury. 


CC 2 — 


- EXPERIMENT XXII, 


Wherein s propos'd a way of making Barometers, that may be 
tranſported even 10 diftant Countries. 


"I Hinking it a defireable thing (as I have elſewhere intimated) 
'® tobeabletocompare together, by the help of Barometers, 
the weight of the Atmoſphere at the ſame time, not onely in dif- 
fering parts of the ſame Country, 3s of England, bat in differing 
Regions of the World, I could not but toreſee that 'twould be 
very difhicult to accompliſh my deſire without altering the form 
of the Barometers I had hitherto made uſe of, For as theſe - 
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unfit to be tranſported far, becauſe that ſtagnant Mercury would 
be ſo apt to ſpill. - So the procuring them to be made in the pla» 
ces where they areto be uſed, though it be no badexpedient, and 
ſuch as I have divers times made ule of, is liable to this inconve- 
nience; that, beſides that few will cake the pains, and have the 
$kill, requiſite to make Baroſcopes well, though they be ſuffici- 
ently furniſhed with Glaſſes and Mercury for that parpoſe, be- 
ſides this, I ſay, except men be more than ordinarily diligent and 
$kilful, (and perhaps though they be,) *cwill be very difficult to 
be ſure that the Baroſcope newly made ina remote Country, is as 
Good (and but as good) as that which a man makes uſe ot in this 
in regard that at the making of the former, they are ſuppoſed to 
haveno other Baroſcope to compare it with; and to be ſure, they 
have not the ſame with which ic 1s to be compared Here. 

Being by theſe conſiderations invited to attempt the making of 
Portable or Travailing Baroſcopes, (it I may fo call them,) 1 
thought it requiſite to endeavour theſe three things: The fir ft, 
ro make the veſſel chat ſhould contain both the ſuſtained and the 
ſtagnant Mercury all of one piece of Glaſs, of a like bigneſs: The 
next, to place this veſſel, when fill'd, in {ach a Frame, as may be 
\ ealie to be tranſported, and yet in a reaſonable meaſure defend 
the Glaſs from external violence, no part of it ſtanding quite out 
of the Frame, as in all other Baroſcopes: And the third, ſo to or. 
der the veſlel, that it may nor be ſubje to be eaſily broken by 
the violent motion of the Mercury contain'd in it, 

The firſt of theſe will not ſeem praQicable to thoſe that ima< 
gine (without any warrant from the Hydroſtaticks) that tis as well 
neceſſary as aſual, that the ſtagnant Mercury ſhould have a veſſel 
much wider than the Tube, wherein the Mercurial Cylinder is 
ſuſtain'd; but to usthe difficulty ſeem'd much- leſs to make the 
Glaſs part of our Tube of one piece, and of a convenient ſhape, 
than afterwards to fill it. 

But to do both, we took a Glaſs Cylinder ſeal'd at one end, 
and 0t a convenient lepgth, (as about 4or 5 foot,) and caus'd it 4 
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the flame of a Lamp to beſo bent, that, to thoſe that did not take 
notice *twas ſealed at one end, it ſeem'd to be a Syphon of very 
unequal Legs, the one being 3 or 4 times longer than the other; 
by virtue of which Figure the ſhorter Leg may ſerve in ſtead of 
the diſtin veſſel uſually imployed to contain the ſtagnant Mer- 
cury, To fill this, which is not eaſie, one may proceed after this 
manner- Take ſmall Funnel of Glaſs, with a long and ſlender 
Shank, ſo that it may reach 3 or 4 Inches, or further, into the 
ſhorter Leg of our Barometrical Syphon (it I may fo callit,) and 
by this Funnel pour into this ſhorter Leg as much Mercury as 
may reach about 2 or 3 Inches in both Legs; then ſtopping the 
Ortfice with your finger, and flowly inclining the Tube , the 
Mercary in the longer Leg will gently fall co the ſealed end; and 
the Air that' was there before, will paſs by it, and ſo make it 
room: The Mercury in the ſhorter Leg (which Leg ought to 
be held uppermoſt) will by the ſame inclination of the Tube fall 
towards the Orifice, bur, being by the finger thar ſtops that, kept 
from falling out, if you do flowly reereR theGlafs, and then 
makeir ſtoop again as much as before, the Mercory will paſs out 
of the ſhorter Leg into the longer, and joya with that which was 
there before; andifall che Mercury do not ſo pals, the Orificeis 
to be ſtopt again with your Finger, and the Tube inclin'd as for- 
merly This done,the Tube is to be erected, and by the help of the 
Funnel more Mercury isto be poured in, and the foregoing pro- 
ceſs of ſtopping the Orifice, inclining the Tube 8&c, is to be re- 
peated, trill all the Mercury pour'd into the ſhorter Leg, be 
brought ro joya with that in the longer; and then the open Leg 
is to be furniſht with freſh Mercury , obferving this, that che 
nearer the longer Leg.comes to the being fill'd, the leſs you muſt 
raiſe it from timeto time, when you pour Mercury into the ſhor» 
ter; as allo, that when you ſee the longer Leg quite full of Mer- 
cury, (though there be bur litle in the ſhorter, ) you need nor 
Pour in any more, if the longer do much exceed a Yard; becauſe 
upon the reſtoring of the Tube to an erected poſture _ = 
ublide 
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ſubſide from the taller leg into the other a pretty quantity of 
Mercury, by reaſon of the ſpace at the ſeal'd end, which will be 
deſerted by the Mercury that was there, Burt becauſe tis difficult 
by this way, as well as by that practiſed already, to fill a Tube 
with Mercury without leaving any viſible bubbles; to free it from 
ſuch (it any happen to be) you muſt once more ſtop the Orifice 
with your finger, and incline, and reere& the Tube divers times, 
till you have thereby brought moſt of che ſmaller bubbles into 
one greater; (which you may it you pleaſe increaſe, by letting in 
alittle Air:) for by making this Great bubble paſs leiſurely two 
or three times from one end of the Tube to the other, it will in 
its paſſage as it werelick upall the ſmall Bubbles, and unite them 
co its ſelt; which may afterwards by one inclination more of the 
Tube be made to pals into the ſhorter Leg, and thence into the 
free Air, 

But there is another ſort of Funnels, which if one have the 
$kill and conveniency to make, (as 7. M- ealily doth, ) one may 
very expeditiouſly fill the bended Tubes of our portable Barg- 
meters. For if you make the ſlender part of the Funnel nor 
ſtreight but bended, in the form of an Obtuſe Angle, and of ſuch 
a length , that the part which is co gointo the ſhorter Leg of our 
Siphon may reach to the Flexure (of the Siphon;) then you may, 
by ſo holding the Tube that the ſealed end be ſomewhat lower 
than the other, and by pouring in Mercury at the Obtuſe end of 
the Angular Funnel, eafily make it run over the Flexute into the 
longer Leg of the Siphon; provided you do now and then, as 
occaſion requires, ereR alitle and ſhake the Tube, to help the 
Mercury toget by the Air, andexpell it. 

By ſuch wayes as theſe we have found by Experience, that tis 
poſſible (chough not ealte) to doin ſuch a bended Glaſs, as our 
purpoſe requires, what, beſides a very late Learned Writer, the 
Diligent Merſennu himſelf, admonithes his Reader, thar tis not 
a practicable thing to do in the Ordinary Glaſses of the Torricel- 
lian Experiment, viz. to tree the NY of a ſtraight Tube oem 

r 


72 A (Continuation of New Experiments 


Air and Babbles, (ſo as to be able by inclining the Glaſs to make 
the Liquor aſcend to the very top.) 

The Firſt of our 3 above mentioned Scopes being thus attai- 
ned, it was not difficult tocompaſs the Second, by the help of a 
ſolid piece of Wood, which is to be ſomewhat longer than the 
Tube, and a good deal broader inthe lower part than in the upper, 
thic it mayreceive the ſhorter Leg of the Siphon. In ſuch a piece 
of Wood, which was about an Inch thick, we caus'd to be made 
a Gutter or Channel, of ſuch a depth and ſhape, thar our Siphon 
might be placed in it ſo deep, that a flat piece of Wood (like a 
plain'd Latch) might be layd upon ir, withour at all preſſing upon 
or ſo much as touching the. Glaſsz ſo that this piece of Wood 
may ſerve for a Cover to defend the Glaſs, tobe pur on when the 
Inſtrument is to be tranſported, and taken off again whea tis to 
be hung up to make Obſervations with; the Channel- piece of 
wood ſerving both for a part of a Caſe, and for an entire Frames 
which may for ſome uſes be alicle more commodious, it the Co- 
ver be joyned (as it may eaſily be) to the reſt of the Frame, by 
2 or 3 litle Hinges and a Haſp, by whoſe help che Caſe may be 
readily opened and ſhut at pleaſure. 

The 3* thing we propoſed toour ſelves is nothing near [o ea- 
fieas the 24, nar have we yet had opportunity to try,whether the 
way we made uſe of will hold, if the Barometer be tranſported 
into very remote parts, though by ſmaller Removes we tound 
cauſe to hope that *twill ſacceed in Greater. 

The Grand difficulty to be obviated was this; That though 
*rwere caſte to hinder the ſpilling of the Mercury, by ſtopping 
the Orifice of the ſhorter Leg of our Siphon, yet that would nor 
ſerve the turn; for the uppper part of the Tube being deſticute 
of Air, ifthe Mercury be by the motion of the Inſtrument put to 
vibrate, it will be ape (for want of meeting with any Air in the 
upper part of the Tube to check its motions) to hit ſo violeatly 
againſt the Top of che Glaſs as to beat it out, or to crack ſome of 
the neighbouring parts, X 
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To obviate this great inconvenience our way is, to incline the 
Tube, tifl the Mercury be impell'd to the very top of it, and yet 
there will remain a competent quantity in the ſhorter leg of the 
Glaſs, it that be nor at firſt made too ſhort. This done, the re- 
maining part of the ſhorter Leg is to be quite fill'd up either with 
Water or Mercury, and the Orifice of it is to be very carefully 
and firmly ſtopr, (for which purpoſe we uſe our ſtrong black Ce- 
ment:) for by this means the Mercary in the longer Leg, having 
no room to play, cannot ſtrike with violence as before, againſt 
the top of the Glaſs. Bur though by many times ſucceſſively ſha- 
king the Baroſcope wedid not perceive that 'twas very liketo be 
prejudiced by the ſhakes it mult neceſſarily indure in Tranſporta- 
tion toremote places, if due care be had of it by the way , yet till 
further Tryal have been made I ſhall not pretend to be certain of 
the Event. Butthus much of conveniency we have already found 
in this Contrivance, that we ſent it ſome miles off to the top of a 
Hill, and had it brought home ſafe again,the phenomena at the top 
and bottom of the Hill being anſwerable to what we might have 
expected if we had imployed another Baroſcope. 

When the Inſtrument is to be ſent away, the height of the Mer« 
curial Cylinder (to be meaſured from the ſurface of the ſtagnant 
Mercury in the ſhorter Leg) being taken for that place, day, and 
hour, and compar'd (if it may be) with that of another good Ba- 
roſcope, which is to continue in that place as much of the Gutter 
as is unfill'd by the Glaſs may be well ſtufted with Cotten, or 
ſome ſuch thing, to keep the Glaſs the more firm in its poſture 
and that the Tube be not ſhaken or preſs'd againſt the Wood, 
ſome of the ſame matter may be pat between the reſt of the Frame 
and the Cover, which ought to be well bound together: And 
when the Inſtrument is arriv'd at the remote place where tis to be 
imployed, (for if it be to be ſent but alicle way, it may be carried 
ſafely without uſing any adventitious Liquor,) the Warer that is 
added, may be taken off again, by ſoaking it up with pieces of 
Sponge, Linnen, &c. but if in ſtead of Water you put in Mer- 
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Cury, as-it ought to have been put in by Weight, ſo it is to be 
taken our, till you have juſt che Weight that was pat in? and tis 
not Cifficulr to take out the Mercury by degrees, by the help of a 
ſmall Glaſs- pipe, fince You may either ſuck up litle by little as 
much as remains of the additional Mercury, when by ereQting the 
Barometer, and warily unſtopping the Orifice of the lower Leg, 
as much Mercury as will of its ſelt low out is eftlux'd; or elſe you 
may take out the ſuperflaous Mercury, by thruſting the lower 
end of the litle Pipe into that Liquor, and when it has taken in 
enough, ſtopping the upper end cloſe with your finger, to keep 
it from falling back again when you remove the Pipe, 

NB. .Ifit ſhould happen in a long voyage, that by the nume- 
rous Shakings of the Inſtrument there ſhould from the additio- 
nal Water or Mercury in the ſhorter Leg get up into the longer 
any litle Aerial Bubble, which ſeems the onely (but I hope not 
likely) danger in this Contrivance, he that is to uſe the Ioſtru- 
ment, at theend of the Voyage may, it he be $kilful , free the 
Mercury from it by the ſame way, that we lately preſcrib'd to free 
it from Air, when theInſtrument was firſt fill'd, 

I preſume I need not tell Your Lordſhip, that the chief uſe of 
this Travailing Baroſcope is, Thzt he that uſes it in a remote 
part, keeping a D1ary of the heights of the Mercury, by compa» 
ring theſe heights with thoſe at which the Mercury ſtood at the 
ſame times in the Barometer that was not remov'd, the Agree- 
ment or Difference of the weight of the Atmoſphere in diſtant 
places may be obſerved. To which this may be added,the Con- 
veniency, which the ſtruſture of thele Inſtruments gives them to 
be ſecurely let down into deep Wels or Mines, and to be drawn 
up to the top of Towers and Steeples, and other elevated places: 
not here to conſider, whether by a convenient addition, theſe, as 
well as ſome other Barometers, may not be made to diſcover even 
very minute Alterations of the Armoſpheres Preſſure. 

Whether this Trzvailing Baroſcope, being furniſh'd at its up- 
per ea with a very good Ball and Socket, and at the lower on 
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with a great weight, (which way of keeping things ſteady in a 
Ship has been happily uſed by the Royal Soczety on another occa- 
fion,) whether, I ſay, our Inſtrument may by this Contrivance, 
or ſome other thit might be ſuggeſted to the ſame purpoſe, 
be made any thing ſerviceable at Sea , notwithſtanding the difte- 
ring motions of the Ship, I have had no opportunity totry : but 
whether it may or may not be uſeful in ſpite of the rolling of the 
Ship, it may at leaſt be made uſe of in flat Calms, (which divers 
times happen in long Voyages, eſpecially to the Zaſt- Indies, and 
to Africk,) and then the Inſtrument, which art other times may 
lie by without being at all cumberſom , may be made uſe of, as 
longas the Calm laſts, co acquaint the Obſerver with the weight 
of the Atmoſphere in the Climate where he is, and that upon 
the Sea: which may give ſome welcome Information to the Cu- 
riofity of Speculative Naturaliſts, and perhaps prove either more 
direRly or in its conſequences of ſome uſe to Navigators them= 
ſelves, as by enabling them by its ſaddain changes to foretell the 
end of the Calme. Befides that, having one of theſe Inſtraments 
ready at hand, where ever they ſet foot on ſhore, though it be but 
upon a ſmall Iſland, ora Rock, they can preſently and eafily take 
notice of the Gravity of the Atmoſphere in that place; which 
whether or no, if compared with other Obſervations, it may in 
time prove not altogether uſeleſs to the Gueſſing whereabouts 
they are, and the foreſeeing ſome aproaching changes of Wea- 
ther, I leave to future Experience, 1t it ſhall be thought worth 
the making, to determine. 

Beſides the ordinary Baroſcope, and this Travailing one, I 
have imployed 2 or 3 other Inſtruments of quite diftering kinds, 
to diſcover the varying Gravities of the Atmoſphere; but though 
they have hitherto ſucceeded well (for the main,) yet being wil- 
ling to make further Obſervations about them, I reſerve one of 
them for another opportunity, and thiak fit to leave the otherin 
a Tract it belongs to, A 


— 
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A Poſt-ſcript Advertiſment. 


Sg Ince the writing of the foregoing and the following Experiments 
about the Travailing Baroſcope, having had occaſion to make 
one at a place about 50 miles diſtant from that where 1 was when I 
writ them, 1 took notice, that the Mercury in the Travailing Baro- 
ſcope was not by ; of an Inch ſo high as that in another Baroſcope 
made the ordinary way; and yet twas not eaſie to perceive, that the 
former had been leſs carefully filld than the latter. So that I yet 
know not well to what cauſe toimpute the Difference, unleſs it ſhould 
perhaps depend upon this Circumſtance; That the Pipe, whereof the 
Travailing Baroſcope was made, was wery ſlender, and much more 
ſo than the Tube of the other, and 1 have already elſewhere obſer- 
wed, that Mercury, contrary to what happens in Water, i leſſe apt to 
riſe in very ſlender Pipes. And though 1 remember that, at the 
Place where I writ the Experiment, to which this Poſtſcript belones, 
in the Tube 1 then imployedto make the Travailing Baroſcope, the 
Mercury aſcended as high as in a noted one made the common way, 
yet not being in the other place furniſhed with a Tube long and big e- 
nough, 1think my ſelf _ till I can elear the Doubt by further 
Tryal, to give Tour Lordſhip this Advertiſement, left either the 
Cauſe already ſuſpetFed, or ſome other unheeded thing may in ſome 
caſes make theſe Travailing Baroſcopes ſomewhat differing from 0+ 
thers. But though they ſhauld prove to be ſo, yet it would not follow 
that they cannot be made ſerviceable: for keeping 4 pretty while that 
In(trument, which ſugeefted the Scruple to me, Juſt by the other with 
which 1 had compar d it, and carefully taking notice of the reſpeftive 
heights at which the Mercury reſted in both, I obſerv'd that when 
it roſe or fell in the other Barometer, it did alſo riſe and fall in the 
Portable one, and when it reſted at its firſt tation in the Former, it 
aid ſo in the Later, and though there ſeem'd to be an inequality in 
the quantity of the Aſcent, and ſubſidence of the Mercury 1m the two 
Inſtruments, yet that ſeem'd to be accountable for by ſome _ 

ances, 
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ſtances, eſpecially the very _ breadth of the weſſel that con- 


tain'd the ſtagnant Mercury inthe other Barometer, and that ſhorter 
Lee which an(wer'd tothat weſlel in the Travailing Barometer. But 
till the formerly propoſed Scruple be by further Obſervation remo- 
ved, the ſafeſt way will be to make the Barometer to be ſent to remote 
places, as like as may be (in bigneſs, and length of the Tube) to 4- 
nother Portable one kept at bomez, that ſo when they are once adjuſted, 
the Collations may be made betwixt two Inſtruments of the ſame 
kind, whereof that which i kept at home may alſo, if it be thought 
fit, be compared, when the Obſervations are made, with a Baroſcope 
made the ordinary wa): 


_ mn — 
— Cy — — 


EXPERIMENT XXIII, 


Confirming, that Mercury in 4 Barometer will be kept ſuſpended 
higher at the top, than at the bottom of a Hill, 
On which occaſion ſomething i noted about the height of Moun- 
tains, eſpecially the Pic of Tenarift. | 


ihe give Your Lordſhip ſome Inſtance (till I can preſent You 
witha Nobler one) of the Uſe of our Travailing Barome+ 

ter, I ſhall now adde: That when I writ the foregoing Experi-: 
ment , chancing ro be withia 2 or 3 miles of a Hill, which, 
though not high, was the leaſt low in that Countrey , I thoughc 
our Inſtrument might be (ately, and not altogether uſeleſly, car- 
ried on Horſe-back to the top of it, which was too remote from 
the bottom to be conveniently reacht by me on foot inthe midſt 
of Winter. This Tryal therefore I refolv'd to make, becauſe, 
though I formerly told You of a conſiderable one that had been 
made in France by ſome Eminent Yirtzoſs of that Country , yet 
1 was willing, not onely to have a Proot how ſafely our Baroſcope 
might be tranſported, bur to confirm to Your Lordſhip upon 
our own Obſervation, made in another Region, ſo conſiderable 
an 
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an Argument, as theſe kind of Experiments aftord to our MHypg- 
theſis: 
4 though when I came to try the Experiment, I hapned to 
have an Indiſpofition that forbid me to do it all my Self,yet ha- 
ving carefully mark'd on the edge of the Frame the height ro 
which the ſuſpended Quickefilver reach'd, and compar'd it with 
a good Baroſcope made the ordinary way, I committed our In- 
ſtrament to a couple of Servants, that I had often imployed about 
Pneumatical and Mercurial Experiments, giving them particular 
InſtruRtions what to do. And the Inſtrument being ſuch as 
might be lately carried on Horſeback, I had in two or three hours 
an Account brought me back, the Summe of which was: That 
they tound the ſuſpended Mercury fall alitle as they aſcended the 
Hill, at whoſe Top they gave the Liquor leave to ſetle, and care, 
fully took notice by a mark of the Place it reſted atz which was; 
as 1 afterwards found, * of an Inch, or ſomewhat better beneath 
the Mark I had made, and this notwichſtanding the Hill was not 
high, and the Air and Wind ſeem'd to them to be much colder 
at the top of it, than beneath. But though, as they deſcended 
more and more, they obſerv'd the Mercury to riſe again higher 
and higher,(as being preſs'd againſt by a taller column of the At» 
moſphere, ) and though conſequently the Experiment agreed ve- 
ry well with our Hypotheſis, and may ſerve for a Confirmation of 
itz yet by reaſon of the (mall height of the Mountain the Decre- 
ment of the height of the Mercurial Cylinder was not fo confide- 
rable, but that I ſhonld perhaps have omitted the mention of 
this Tryal, if it did not ſhew that our Travailing Baroſcopes may 
be fit to beimployed about ſuch Experiments. And therefore, 
whenl can recover ſome of my ſcatter'd Papers, I ſhall by way of 
Appendix (abjoin to this ſome other Obſervations, that I procur'd 
to be made by Ingenious men, who had the Opportunity of li- 

ving near higher Mountains. 
Some further Tryals I have recommended to be hereafter 
made by ſome other inquiſitive Perſons; and to make them the 
more 
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more inſtruQive, I could wiſh that others would do what I ſhould 
have done, if Opportunity had befriended me, For I defign'd ro 
make the Expet imenr at the bottom, the top, and the intermedi- 
ate part,of the hill,at three differing conſtitutions of Airzviz.when 
it ſhould appear by a good ordinary Baroſcope, that the Armo» 
ſphere was very heavy, when itſhould be found to be very light, 
and when it ſhould have a moderate degree of Gravity: AndI 
hoped, that if ſagacious Experimenters ſhould make theſe diver- 
ſify'd Odſervations on diſtant and unequal Hils, good Hints may 
reſult from the Collations that may be. made of the varying De. 
crements of the Mercurial Cylinders height, according to the 
differing Gravities of the Atmoſphere at ſeveral Times, and the 
differing heights of the Hils and Stations where the Obſervations 
ſhould be made, 

alſo indeavoured to get a Baroſcope carried down to the bot- 
toms of deep Mines; partly, to cry whether the Armoſpherical 
Pillar being longer There then at the Top, the Mercury inthe 
Tube would not be impell'd up higher; and partly, in order to 0- 
ther Diſcoveries. But ſome Impediments in the ſtruure of thoſe 
Mines made it not very Practicable to imploy Barometers there; 
which yet makes me not deſpair of Succeſs in ſome other Mines, 
where the Shafts or Pics are ſunck more perpendicularly, 

Perhaps I told Your Lordſhip already by word of mouth, that 
I have been ſollicitouſly endeavouring to get the Torricellian Ex- 
periment tried upon the Pic of Teneriff, but hitherto 1 have had 
no Account of the ſucceſs of my Endeavours; for which I am the 
more concern'd, becauſe of the Eminent (it not Matchleſs) height 
of that Mountain, of which You may receive ſome SatisfaRtion, 
by what I am going to ſubjoin about ir. 


i» An Appendix 
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An Appendix about the height of Mountains, 


Þ Oraſmuch as on the one hand not onely Kepler, but divers 0- 
ther modern Writers of Note, do endeavour to ſtraiten the 
Atmoſphere, and make it lower by halt than che leaſt height co 
which, according to our Eſtimation, it ſhouldreachz and to coun 
tenance their Opinion, will not allow the Clouds to be often a- 
bove a Mile high, (noreven the higheſt Mountains to exceed 
twomiles.) And foraſmnch as on the other fide other Learned 
men ſeem to make the Clouds and the Mountains of a ſtupendous 
heightz we, who take a middle way of eſtimating the height of 
the one and the other, hold ic not unfic to ſubjoyn on this occa- 
fion ſome uncommon Obſervations, in favour of otr Opinion, 
that we have obtain'd from inquilitive Travellers. 

Bur firſt I will ſabjoyn a Paſſage I have ſomewhere met with 
in Ricciolws his Almigeftum novum, where he(if I well remember) 
relates, that the Reffor Metenſis (as he calls him) of the Jeſuites 
Colledg affirm'd to him ſome years fiace , that he had meaſured 
the height of many Clouds, without having found any of them 
higher than 5000 paces: which argues, that he met with ſome (o 
high,thoogh indeed the height of Clonds muſt needs bevery vari- 
ous, according to the Gravity or Lightneſs, Denficy or Thinneſs, 
Reſt or Agitation of the Air, and the condition of the Vapors 8& 
Exhalations they conſiſt of. And if either that be true which we 
have formerly had occaſion to mention concerning Maignan's 
Obſervation, or if it be true that Sub/unary Comets (for I ſpeak 
not of Celeſtial ones) are Generated of Exhalations of the Ter- 
reſtrial Globe, we may well conjeRare that the Atmoſphere, (e- 
ſpecially if irs height be not uniform,) and even Clouds (eſpeci» 
ally thoſe that have moſt Fumes , and feweſt Vapors) may reach 
much higher than Cardan, Kepler , and others have defin'd. 

But of the height of Clonds (which we have ſometimes at- 
tempted to take Geomettically) we may have elſewhere occaſion 
to 
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to ſpeak again; and therefore I ſhall now proceed to what I have 
to ſay concerning the Height of Mountains. Which being an 
Enquiry curious and difficult enough init ſelf, and of ſome Im- 
portance in the Diſquifition about the height of the Armoſphers, 
(it being evident that That muſt reach at leaſt as bigh as the tops 
of Mountains, upon whoſe tops men can live;) I hope it will not 
be unacceptable ro Your Lordſhip, if having a while fiace (as I 
was intimating) had the opportunity to diſcourſe with ſome cre- 
dible-Perſons that have been upon the top of exceeding high 
mountains, particularly of the Pic of Texariff, (and eſpecially 
ith one Gentleman, who was a few dayes betore brought to (a- 
tisfie the Curioſity of our Inquiſitive and Diſcerning Monarch, 
by giving him an Account of his Journey,) I acquaint You with 
thoſe of the Particulars, which I learn'd from thence, that are the 
moſt pertinent to our preſent purpoſe. Firſt then whereas di- 
vers late Mathematicians will not allow above two miles or halt 
a German league (and ſome of them nor half ſo much) to the 
height of che higheſt Mountain; the Mountain we ſpeak of, in the 
Ifland of Texariff, one of the Canaries or Fortunate Iflands, is ſo 
high, that, though perhaps I think thoſe Travellers I have taken 
notice of, ſpeak with the moſt when they write, that the top of 
this Mountain is to be ſeen at Sea 4 degrees off, 4. e, at leaſt three» 
ſcore German Leagues; yet having ask'd the ingenious Gentle- 
man lately mentioned, Mr. Sydenham, from what diſtance the crop 
of the Sagar-loaf (or higheſt part of the Hill, ſo called from 
its Figure) could be ſeen at Sea, according to the common opi- 
nion of Seamen? he anſwer'd, that that Diſtance was wont to be 
reckon'd 60 Sea- leagues, of 3 miles to a League: adding, that he 
himſelf had ſeen it about 40 leagues off, and yet it appear'd ex- 
ceeding high, and like a blewiſh Pyramid, manifeſtly a great deal 
higher than the Clouds. And what he related to me about the 
Diſtance, was afterwards confirmed by the Anſwers I receiv'd 
from obſerving men of differing Nations , who had fail'd that 
way; and particularly by a Noble Yirt»ſo, Skill'd in the M:the- 
M 2 maticks, 
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maticks, who was then Admiral of a brave Engliſh Fleet: And 
the above mentioned Gentleman (M- S.) allo told me, that ſome= 
times men could trom thence ſee the Ifland of Madera, though 
diſtant from it 70 leagues; and that the Great Canary, though 18 
leagues off, ſcem'd to be very near them that were on the top of 
the Suzar-loaf, as 1f they might leap down upon it: Thus far 
Mr Sydenham. By whoſe Relation it appears, that this Pic muſt 
be far higher than Kepler and others allow Mountains to be: for 
elſe it could not be ſeen at Sea from ſo great a Diſtance. And 
the Learned Ricciolns (uppoling it to be (as ſome Navigators re« 
port it to be) diſcoverable at Sea 4 degrees oft, calculates its 
height meaſur'd by a Perpendicular line, and allowing too for 
RetraRion, to amount to Ten miles, which Alcitude alſo the ac- 
eurate Snellius affigns it, But I fear this Learned man may have 
been ſomewhat misintorm'd by the Navigators he relyes on, or 
elſe that the way of allowing for RetraRions is not yet reduc'd to 
a ſufficient Certainty, For 1 do not find by thoſe who have pur- 
poſely gone to the top of it, that the Mountain is fo high as his 
Calculation makes it- And whereas the ſame Eminent Writer 
reſolutely ponounces that the Height of mount Caucaſus, Dedus« 
Rion being made for RefraRtion, is 51 Bolonian miles, (which 
are conſiderably greater than the Roman miles,) I doubt that 
here likewiſe, though I queſtion not his Supputations if You 
grant him the Grounds of them, he makes this Mountain far high- 
er than indeed itis, For the Paſſage of £Arifotle, on which he 
founds his Opinion, is obſcure enough; and CAMriftorle himſelf 
does ſometimes take up Reports upon Hear-ſay, without over- 
ſtrictly examining their Truth or Probability; whereas all the 
Navigators and Travellers I have hicherco met with, (and Your 
Lordihip knows, that I have upon a Publick Account the oppor- 
tunity of meeting often with ſuch men,) do almoſt unanimoutly 
agree, that che Pic of Teneriff is the higheſt Mountain hitherto 
knownin the World, and yet that is ſo far from being 15 leagues 
bigh,(as fome Eminent and even late Writers would perſwade us,) 

[ Dh. Wh that 
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that it is ſcarce a 7*" part ſo high as Ricciolzs computes Mount 
Caucaſms to be. For having ask'd M* Sydenham , and others, 
what was the Eſtimate made by the moſt knowing Perſons of the 
Iſland of the height of the Hill, he told me that his Guides ac- 
counted it to be one and twenty mile high from the Town called 
L oretava , ſeated on the lower part of the Hill ; from which. 
rown tothe Sea there is 3 miles of way alwayes deſcending. But 
in regard that the way, which amounted to 21 miles in length, is, 
as other wayes whereby ſteep places are wont to be aſcended, 
made to wind and turn for the conveniency of Travellers, I can 
ſcarce deduct leſs than 2 thirds for the Crookedneſs of the way: 
and accordingly having ask'd him, whether the Perpendicular 
height of it had been accurately taken by any with Mathematical 
Ia(truments, he anſwered, that he could ſay nothing to chat upon 
his own knowledg, but that a Sea-man with great confidence af- 
firmed himſelf to have accurately enough meaſur'd it-by Obſer- 
vations made ina Ship , and to have found the Perpendicular 
height of the Hill co be about 7 miles. Which Eſtimate agrees 
well enough with the Calculations of Riccrolus and Snellims, if we 
leſſen the Diſtance from which the top of the Hill is to be diſcos 
vered, from 60 German leagues of 4 miles toa League, to the 
like number of common Leagues at z miles toa League. 

And becauſe eminent: Writers have ſo confidently deliver'd 
prodigions things touching the height of this Mountain, I will 
here, to confirm the Eſtimate already made, adde theſe Partica- 
lars, whichTI cook from the Gentleman's own mouth, (and which 
were afterwards confirm'd to me by another that went with him, 
and partly alſo by a 3*, who went up to the top at another time 
of the Year,) viz. That chey begun their Journey from L'oretavs 
on the 18 of Auguſt, about 10 of the Clock at night, and tra- 
velPd till Five in the Afternoon on the Munday following,reſting 
two Hours by the way, and travelling about 10 miles of their 
way upon Mules, which afterwards they were forc'd to leave, and 
betake themle]ves to their feet, Reſting upon Munday - 
mid- 
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midnight, they reſum'd their journeying, and travell'd till about 
Ninethe next morning, at which time they arriv'd at the top of 
the Sugar-loaf, or higheſt Pile of the Mountains fo chat the 
travell'd inall but 26 hours, in which, conſidering the ſteepneſs 
and ruggedneſs of the ways,and that they were forc't to goe above 
.balf way on foot, to which they were unaccuſtomed, tis likely e- 
nough that the length of the way didnot much , if at all, exceed 
the Computation of the Guides, 

We have ſince endeavour'd, but without yet knowing what 
will be the ſucceſs, to have the height of this Mountain carefully 
taken by $kilful men- In the /nterims I ſhall not deny, but that 
if what C£riftotle and other Authors report of Mount Caucaſus 
be true, there may befar higher Mountains than the Pic of Te» 
#ariff, eſpecially fince there is one Confideration, which perhaps 
You will not think deſpicable, that I find not taken notice of by 
thoſe that have written of the height of Mountains; v1z. That of 


The ke Conderation EO Mountains that , meaſur'd by Geomerrical Iaſtru- 
1 fence ſound to have rents, may appear to be of the ſ1me height, there may 
been bad;before me, V) \,er-be a Great inequality; becauſe the Meaſurer meaſures 


the learned Ricciolus, 


onely from ſome plain piece of Ground at the bottom of 
the Hill co the top, whereas it may be, that the Country, where- 
in one of thoſe Mountains ſtands, my be exceedingly much high. 
er than that wherein the other is plac'd: which difference of 
beights in the ſeveral Countreys, hethat is to meaſare onely the 
height of one of the Mountains, is not wont to take any Notice 
of; and conſequently though in reſpect of the Plains, adjacent to 
the feet of the Mountains, their Alcicudes may' be equal, yer in 
reſpe&t of the Level or Superficies of the Terraqueous Globe, 
conſider'd as having no Mountains at all but thoſe two, the heighc 
of the one may far exceed that of the other; and ſo the Pic of Te- 
nariff being lodk'd upon from the Level of the Sea,may be much 
leſs bigh chan ſome other Hils, but may appear much higher than 
ſome other Hils, which yet protuberating above the level part of 
ſome Country which is it ſelf generally exceediog high, may have 
its 
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its top more remote from the Ceatre of the Earth, than that of 
the Pic, and would appear higher than it, if as well the one as the 
other were look'd upon from the ſame Superficies of the Sea. 

But to return to the height of the Armoſphere, in order to the 
making an Eſtimate of what we have conſider'd as to the height 
of Mountains, I ſhall adde, that though by what has been alrea- 
dy ſaid touching the height of che Pic, and other Hills, it appears, 
that the Atmoſphere reaches far higher than many learned men 
would hitherto allow, yet we are not to think that the Armo- 
ſphere may not reach almoſt incomparably higher than the tops 
of Mountains, Nor do I ſuffer my ſelf to be concluded by what 
many Commentators of Ariffotle and other Writers are wont to 
teach touching the diſtin&t narrow Extent they allow to that 
Sphere, within whoſe Limits they would have the Steams of the 
Terreſtrial Globe to produce Meteors. How far the Height of 
Mountains may make the Air at the tops of them inconvenient 
for Reſpiration, ſhall be (God permitting ) confider'd, when I 
come to acquaint Your Lordſhip with my looſe Tryals about 
Reſpiration» 


EXPERIMENT XXIV. 


Shewing that the Preſſure of the Atmoſphere may be exercls'd enourh 
to keep up the Mercury in the Torricellian Experiment , though 
the Air preſs upoy it at a very ſmall orifice. 


BY a very flight variation of the foregoing 22h Experiment 
we may buth confirm one of the moſt important and the leaft 
likely Truths of che Hydroſtaticks, and remove an Objefion, 
which, for want of che knowledg of this Trath, is wont to be 
urg'dagainſt our Hypotheſis even by Learned men. For divers of 
theſe, when they ſee the ſame Phenomena happen in the Torricel- 
l;an Experiment, whether it be made ia the open Air, or in 4 
Chamber, 
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Chamber, are forward to obje&, That if it were,as we ſay tis, the 
weight of the Air, incumbent on the ſtagnant Mercury , which 
keeps that ſuſpended in the Tube from falling down, the Mercury 
would not be ſuſtain'd at any thing near the ſame heighr inthe 
open Air, where the Pillar that is ſappos'd to lean upon the ſtag- 
nant Mercury, may reach up to the top of the Armoſphere, as in 
acloſe room, where they imagine that no more Air can preſs upon 
it, than what reaches direly up to the Root or Sealing, And 
when to this tis anſwer'd, that though it a Room were indeed ex- 
aRtly clos'd, the Suſtentation of the Mercury ought to be aſcrib'd 
to ſome other cauſe than the weight of the Impriton'd Air,(which 
other Cauſe I have elſewhere ſhewn to be its Spring; ) yer in 
ordinary Rooms there is ſtill a Communication betweea the in- 
ternal and external Air, either by the Chimney, or, if the Room 
bave none, by ſome Crevice in the Window, or by ſome Chink 
between the Wall and the Door, or at leaſt by the Key-hole, 
And whea to this tis obje&ed, that the Orifice of the Keyhole is 
much narrower than the Superficies of the ſtagnant Mercury , 
and conſequently, though the Atmoſphere were not reduc'd to 
preſs obliquely on the Mercury, yet, entring at ſo ſmall an O- 
rifice, it could not preſs ſufficiently upon itz when, I ſay, in an- 
ſwer to this ObjeRion I have alleadg'd that Hydroſtatical Theo- 
reme, That the Preſſure, in ſuch caſes as ours, is to be eſtimated 
by the heights of the Liquors and not the breadths, the Aſſertis 
On has been thought unlikely and precarious, 

Toconfirm therefore this Hydroſtatical Truth, one may take 
the bended Tube, mention'd in the 22) Experiment; and iacli- 
ning it till the greateſt part of the Mercury paſs from the ſhorter 
Leg into the longer, the upper end of this ſhorter Leg may by 
the flame of a Lamp be drawn ont ſo ſlender, that the Orifice of ic 
{hall not be above an 84 or 10" part ( not to ſay a much leſle) 
as big as 'twas before, For this being done, and the Tube ere- 
Qed again, if the call Cyliader of Mercury be of the uſual or for- 
mer height, as we have found ic, *twill appear congruous to our. 
WT = Hypotheſis, 
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Hypotheſis, that the weight of the external Air may exerciſe as 
much Preflion upon the ſtagnant Mercury through a little hole, 
as when all the upper Superficies of that Mercury ws directly 
expos'd £0 It, 

And it one have not the conveniency to draw out the ſhorter 
Leg as is preſcrib'd, one may nevertheleſs make the Tryal, by 
carefully topping up the Orifice with a Cork and Cement, lea- 
ving onely (or afterwards making) a very ſmall hole for the Air 
co paſs inand out, IfI had not wanted a fic Inſtrument, I would 
have tried to exemplifie the Truth of what has been delivered, by 
adding to the Glaſles we imploy'd to make the V*, Experi- 
meat, ſuch a Cover, as might be cemented on to the Edge of the 
Glaſs, having onely a very ſmall hole in the midſt, at which the 
Atmoſphere would be reduc'd to exerciſe its Preſſure; and the 
like Cover I would have made ule of in the X'* Experiment, abour 
the breaking of Glaſs-plates in the unexhauſted Receiver, by the 
bare Spring of the Air. 
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Shewing that an Cblique preſſure of the Atmoſpbere may ſuffice to 
keep up the Mercury at the wonted height in the Torricelan 
Experiment, and that the Spring of alittle included Air 

may ds the ſame, 


BY adding a couple of litle Circumſtances to the Tryals lately 

propos'd, we may confirm two conſiderable Articles of our 
Hypotheſis. For 1-it, in ſtead of drawing the ſhorter Leg ot our 
Barometrical Syphon (it I may ſo call it) direQtly upwards, or 
parallel to the longer Leg as in the foregoing Experiment, You 
make the ſlender part bend off ſo, as that, it it were continued, ic 
would make a right Angle with the longer Leg of the Syphon, 
or elſe an acute Angle tending downwards; this being Cone, 1 + 

N 


£8 +< A (Continuation of New Experiments 


if when the Tube is ereted the Mercury reſt at its wonted ſtati- 
on, *twill appear, that the Preſſure of the Armoſphere may be 
exercis'd upon it as well obliquely, when the Pipe that conveyes 
it is either Horizontal, or opens downwards. 

And 2. if in ſtead of bending this ſlender Pipe, one ſeal ic up 
Hermetically, the continuance of the Mercurial Cylinder at the 
ſame height will ſhew, that the Spring of a very litle Air, ſhut 
up with the Preflure of the Atmoſphere upon it, (though no 
more than what the Air here below is ordinarily expos'd to by 
the weight of the incumbent Air,) is able to ſapport as tall a Cy- 
linder of Mercury as the weight of the whole Acmoſphere, 5.e. of 
as much of ir, as can come to exerciſe its Preſſure againſt the 
Mercury. 

NB. If when the ſhorter Leg of the Baroſcope is ſeal'd up, 
yu move the Inſtrament up and down, the Mercury will vibrate, 

y reaſon of the ſomewhat yielding Spring of the impriſoned 
Air, but becauſe of the refiſtance of the Spring, the motion will 
be diverſified after an odde and pretty manner: which may be ea- 
fily perceiv'd by the Impreſſion it makes upon the Hand, but nor 
ſoeaſily deſcrib'd. And becauſethat , when the ſhorter Leg is 
drawn out ſlender enough, atter the Inſtrument is furniſh'd with 
Quick-filyer, tis eafte to ſeal it up with the ame of a Candle, 
without the help of any Inſtrument at all, I ſhall here take notice 
to Your Lordſhip, (which I could not reaſonably do before, )that 
it may on ſome occaſions be convenient to ſeal up the Barometer, 
beforeit be tranſported, and, in ſome caſes, to incline the Tube 
beforehand, till the Quick-filver have quite fi1l'd the longer Leg; 
by this means the vibrations of the Quick-filver will be leſs than 
otherwiſe they would be, and "twill be no trouble at all, when 
the Inſtrument is brought to the deſign'd place, co break off the 
flender Apex of the ſhorcer Leg, and ſo expoſe again the Mercu- 
ry tothe Preſſure of che Atmoſphere. 

- Asabout the former Experiments, ſo about theſe two this 
Advertiſement may be givenz viz. That the ſame Tryals, for 
the 
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the main, may be made without confining ones {elf to the pro» 
pos'd wayes of making them. 

1. For the Firſt of theſe new Tryals may be made by Cemen- 
ting very carefully on to the Orifice of the ſhorter Leg (which 
need not be alter'd) a ſhort Pipe of Glaſs, whoſe upper end may 
be drawn out very ſlender, and bent either Horizontally or down- 
wards; which is tar eaſier to be done, than to draw out the ſhorter 
Leg whenthe Glaſs is furniſh'd with Mercury. 

2, Andasfor the 2* Tryal, that may be well enough made, 
by carefully ſtopping tbe unalter'd Orifice of the ſhorter Leg 
with a good Cork, and our cloſe Cement, or with the later onely; 
and when you would afterwards uſe this Inſtrument as a Baro- 
ſcope, You need bur heat a Pin or flender Wire red hor, and ſo 
burn a hole through the Stoppel. 

Andthis Expedient, which I could not conveniently advertiſe 
Your Lorcſhip of ſooner, may be of Uſe when a Travailing Ba- 
roſcope is to be often remov'd: becauſe having once ſtopt the 
whole Orifice well, tis far more eafie to ſtop and open a Pin- hole 
accurately, chan to cloſe and unſtop the whole Orifice of the 
Tube, | 

Note, I endeavoured to confirm more than one of the fore- 
going Particulars by this one Experiment. Having caus'd a Por- 
table Barometer to be made with the ſhorter Leg of a ſomewhat 
morethan ordinary length, I afterwards caus'd the upper part of 
this Leg to be drawa out very (lender, (as in this 254 Expert- 
ment;) and laſtly I caus'd the ſame ſhorter Leg to be either a- 
bout or ſomewhat abovethe middle bended downwards, ſo that 
the ſmall Orifice.of the ſlender 4pex pointed towards the 
Ground. This done, I was to have meaſur'd the height of the 
ſuſpended Mercury, but not -having a fit Ruler at hand, I then 
defterr'd, and afterwards forgot to do it; but I remember, that 
neither ], nor ſome others ver('d in ſuch Experiments, to whom 
I ſhew'dit, took any notice that the Mercury was leſs high than 
in ordinary Barometers; whence *twas concluded, that the Armoe 
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ſphere could exerciſe his Preſſure not onely at a very ſmall Ori- 
ice, (which in our Experiment did litle, if at all; exceed a Pin- 
hole;) but when the Air muſt at this little Orifice preſs upwards 
tobeable to preſs upon the Surface of the ſtagnant Mercury; 


th 
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EXPERIMENT XXVI. 


About the making of a Baroſcope (but of litle praftical uſe) that 
ſerves but at certain times, 


- i O ſhew ſome Ingenious men by a Meaium,that has not hither» 

to (that I know of ) been made uſe of, That the not ſubſt- 
ding of Quick-filver in an inverted Tube, that is a litle ſhorter 
than 30 inches, or thereabouts, does not proceed from ſuch a fuga 
Pacuias the Schools aſcribe to Nature, but from the Gravity of 
the external Air, I deviſed the following Experiment. 

Having made choice of a time, when it appear'd by a good 
Baroſcope, (which I had frequently conſulted tor that purpoſe, ) 
that the Atmoſphere was conſiderably heavy, I caus'd a Glaſs- 
pipe, Hermetically ſeal'd at one end, and in length about 2 foot 
and a half, to be fill'd with Quick: ſilver, ſave a very litle wherein 
ſome drops of Water were put, that we might the better diſcern 
the Bubbles, if any ſhould be left after the inverſion of the Tube 
into an open Glaſs with ſtagnant Mercury init. Having by this 
means (though not without difficulty) freed the Tube from bub- 

bles, we (o order'd the matter, that the Quick. ſilver and the litle 
' waterthat was abour it, fill'd the Tube exaQly, without leaving 
any interval that we could diſcern at the top, and yet the Mercurt- 
al Cylinder was but very lictle higher than that of our Baroſcope 
was at that time. 

'This done, the newly fill'd Pipe was left ereted in a quiet 
place, where the Liquors retain'd their former height for divers 
diyes. But though an ordinary School-philofopher would con- 

fidently 
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fidently have attributed this ſuſtentation of ſo heavy a Body to 
Nature's fear of admitting a F'acavm, yet it ſeems, that either ſhe 
is not alwayes equally ſubje& to that fear, or ſome other cauſe of 
the Phenomenon mult be affign'd; for when (a pretty while after) 
I had oblerv'd by the Baroſcope, that the Armolphere was grown 
much lighter than before, repairing to my ſhore Tube, I tound 
that accofding to my expectation the Quick-filver was not 1acons 
ſiderably ſublided, and had left a Cavity at the top, which atter- 
wards grew leſler, according as the Atmoſphere grew heavier. 

NB. 1. The Tube imployed about this Experiment, may 
be brought to the requiſtte ſhortneſs, either by wearing off a lit- 
tle of the Glaſs at the Orifice of it, or by increahng the height of 
the ſtagnant Mercury, into which it hath been inverted. 

2. Whenthe Quick ſilver in our ſhort Tube was much ſubs 
ſided, there appeared in the Water that ſwam upon it a licle Bub- 
ble, about the bigneſs of a (mall Pins head, bur, conſidering how 
cateful we had been to free the Tube from bubbles before we ſer 
it toreſt, it may very well be, that this ſo ſmall a Bubble was nor 
produc till after the ſubſiding of the Quick.filver , whereupon 
the Aerial Particles in the Water became leſs compreſs'd than be- 
forez not to meation that the Bubble (ſuch as it was) appear'd 
very.,muct greater than it would have done, if the Preſſure of the 
Atmoſphere had not been kept from ic by the weight of the ſub- 
Jacent pillar of Mercury, 
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EXPERIMENT XXVIL 


CA bout the Aſcenſion of Liquors in very ſlender Pipes in an 
E xhauſted Receiver. 


V V Hat I related to Your Lordſhip in thez5"*of the publiſh'd 
Experiments, (pag. 13 8.) about the ſeemingly ſponta- 

neous Aſcenſion of Water in {lender Pipes, has occaſion'd the 
m3. 
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making of many Tryals by the Curious, whereby that Experi- 
ment has been not alittle diverſity'd ; but becauſe among thoſe 
I have yet heard of none have been made in our Engine, it may 
not be amiſs to adde the following Tryal, which may be of uſe 
in the Examen of one or two of the chief ConjeRures that have 
hitherto been propos'd about the cauſe of that odde phenome- 
0n. 

We ting'd ſome ſpirit of Wine with Cocheneel, which being put 
into the Receiver, and the Air withdrawn, did exceedingly bubble 
for a pretty while. Thea little hollow Pipes of diftering Sizes 
being put into it, the red Liquor aſcended higher in the flenderer 
than the others, but upon the withdrawing of the Air there ſcarce 
appear'd any ſenſible difference in the heights of the Liquor, nor 
yet upon the letting it in again. 

Atterwards two ſuch Pipes of differing Sizes, being faſten'd to* 
ether /at a diſtance) wich Cemeat, were let down into the ſame 
Pirit of Wine when the Receiver was well exhauſted , notwith- 
ſtanding which the Liquor aſcended in them, for ought we could 
plainly ſee, after the ordinary manner; onely when the Air wis 
Jet in again, there ſeem'd to be ſome lictle (and but very litte) ri- 
ſing at leaſt in one of the Pipes. In this Tryal this Phenomenon 
was noted: That though there appear'd no Bubbles at all in the 
veſſel'd ſpirit of Wine, (notwithſtanding that we continued to 
pump.) yet there did for a pretty while ariſe bubbles in chac part 
of the Liquor that was got into the ſlender Pipes, which I gueſs'd 
to proceed from the ſuſtentation (in part) of the ſpirit of Wine, 
made by the inſide of the Pipe whereto it adher'd. 
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EXPERIMENT XXVIIL 


About the great and ſeemingly ſpontaneous Aſcenſion of Water in 4 
Pipe fill d with a compact body, whoſe Particles are thought in- 
capable of imbibing it, 


V Pon occaſion of the (ſeemingly) ſpontaneous Aſcenſion of 
Water in {lender Pipes of Glz\s, I confider'd that *ewould 
be eafte by another way to make it riſe to a far Grester height 
than birherto had been done; for fince we had found by Obſer- 
vation that, ceteris paribus, the (lenderer the little Pipes were that 
weimployed, the higher the Liquor wouldriſe ia them; and fince 
the Hydroſtaticks had taught us, that often times even invery 
crooked Pipes Water would be made to aſcend by the ſame wayes 
(of raiſing it) to the ſame perpendicular height (or thereabouts) 
as in ſtraight ones; I thought, chat I might well ſubſticute a 
Powder, conliſting of ſolid Corpuſcles heap'd upon one another, 
and included ina Glaſs- Cane in ſtead of the litle Pipes I had hi- 
therto uſed. For I confider'd the litle intervals, that would ne- 
ceſlarily be left between theſe differingly ſhap'd and confuſedly 
plac'd Corpuſcles, would allow paſſage tro the Water as did the 
Cavities of the little Pipes, and yer would in many places be 
ſtraiter than the \lendereſt Pipes 1 had us'd. And though beaten 
Glaſs, or fine Sand, &c. might have been imployed about this 
Experiment, yet I judg'dit far more convenient to make uſe of 
ſome Metalline Calx, becauſe the Operation of the Fire, making 
a more exquiſite Commigution of Solid bodies than our Peſtles 
are wont to do, is fit toſupply us with exceeding minute Granes, 
that intercept proportionable Cavities between them, 

Upon this Conſideration therefore (beſides others to be here- 
after hinted) I cook a ſtrair pipe of Glaſs, open at both ends, and 
of a moderate wideneſs, (for it need not be very ſlender,) and ha- 
ving tyeda Linnen-rag to one end of it, that the Water might 

bave 
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have free paſſage in, and the Powder not be able to fall out, we 
carefully 2nd as exactly as we could, fill'd the Cavity with Mini- 
um, (which is Lead calcin'd, without addition, ro Redneſs;) and 
then haviog erected the Tube, fo that the bottom of it reſted up- 
on that of a ſomewhat ſhallow and open mouth'd Glaſs, contai- 
ning Water enough to ſwim an Inch or two above the bottom 
4 £06 the Tube; into whoſe cavity it did, as I expeRted, inlinuate ir 
(if 1 fret elf by degrees, as appear'd by alitle change of colour in that part 
nt ) aboutof the Minium which it reachr, till ( the open Glaſs being from 
= 'f the IM totime ſupplied with freth liquor) it attain'd to the heighe of 
year 1662, about 3 oinches. And then,ourSociety expreſſing aCuriolity to ſee 
it, and have it plac'd among better things, I was hinder'd from 
making any further Obſervations with that particular Glaſs. 
Wherefore taking afterwards another Tube, and ſome Minium 
carefully prepared, I proſecuted the Experiment (o as to make 
the Water riſe in the Pipe about 40 inches above the ſurface of 
the ſtagnant Water; and1 gueſs'd it had riſen higher, but, by 
reaſon that at the upper part of the Minium the ditference of co- 
lour was ſo ſmall, as not to be eaſily diſtinguiſhable wich cerrain- 
ty, I forbore to allow a greater height ro the Aſcenſion of the 
Water: nor could 1, where I then was, much promote the Expe- 
riment, for want of ſuch Accommodations as l defir'd ; but about 
the Experimeac, as Itryd it, I ſhall take notice of the following 
particulars. 

I tryed ſome other Powders beſides red Lead, (as beaten Glaſs, 
pieces of fine Spunge, Putty, &c.) but did not find any of them 
do ſo well; which ſucceſs was yet perhaps but accidental, and 
therefore the Tryal may be repeated, eſpecially with Patty, be- 
cauſe that being a Mertalline Calx as well as Minium, confiſts of 
very ſmall Grains, and by reaſon of its Great whiteneſs receives a 
Greater change of colour by wetting than Minium does; in which, 
eſpecially if it be very fine, the diſcoloration that Water makes 
toward the upper part of the Tube, is ſometimes not ſo ealte to 
be clearly diſcern'd. ; 

2. 
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2, I did indeed endeavour to remedy this inconvenience, by 
uſing, in ſtead of meer Water, tinted Liquors, as Iak, tinRore 
of Safron, &c- bur they ſeem'd not to riſe near ſo high as Water 
alone,as if the diſſolv'd ingredients did by degrees choak the pores 
of the Minium. | 

To have the Grains of our Powder more minute and the 
ſmaller intervals between them, I choſe not onely co uſe the fi- 
neſt ſort of Minium I could procure, bur alſo to ſift ic through a 
very fine Searce,and to put it but by litle and litle into the Tube, 
that by ramming it from time totime it might be made to lie the 
cloſer; which Expedients ſucceeded not ill, 

4: Itſeem'd by a Tryal or two (for I am not ſure the obſer- 
vation will alwayes hold,) that if the Tube were very lender, (as 
about — bigneſs of a Swans quill,) the Experiment ſucceeded 
not well. 

5. Ir may be worth while to obſerve in what times the Wa- 
ter aſcends to ſuch and ſuch heights; for at the beginning twill 
aſcend much faſter then atterwards, and ſometimes twill contiaue 
riling 24or 30 hours, and ſometimes perhaps much longer. 

6. Oneof the ſcopes I propos'd to my ſelf in this Experiment 
was to diſcover a miſtake in the Explication that ſome Learned 
modern Writers have given us of the cauſe of Filtration; for 
whereas they teach that the parts of Filtre that touch the Water, 
_ [well'd by the iogreſs of ic to their pores, are thereby made 
to lift up the Water, till it couch the ſuperiour parts of the Filtre 
that are almoſt contiguous to themz by which means theſe being 
alſo wetted, and (well'd, raiſe the Water tq the other neighbour- 
ing parts of the Filtre, till it have reacht to the top of it, whence 
its own Gravity will make it deſcend. But in our caſe we have a 
Filtre made of ſolid Metalline Corpuſcles, where twill be very 
hard to ſhew that any ſuch intumeſceace is produc'd, as the reci- 
ted Explication requires. . 

7- Water aſcends ſo few inches even in very ſlender Pipes, 
as to ſeem much to favour their Judgment, who diſſallow che 
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conjeQure lately entertain'd by ſome ingenious men, (particular- 
ly M* ZH.) about the raiſing of the Sap in Trees after thelike man- 
ner that Water is raiſed in ſlender Pipes z but without fully de- 
livering yet my thoughts of that Speculation, I may take notice, 
that in the laft Tryal above recited, I made Water to aſcend near, 
if not above, 3 foot 2; and it by ſo fleight an Expedient, Water 
may be made to riſe as high as is neceſlary for -the Nutrition of 
ſome thouſands of Plants, (for ſuch a number there is, that exceed 
not 3 foot ; inheight,) one may without abſurdity ask, why tis 
not poſſible that Nature, or rather the moſt wiſe Author of ir, 
may have made ſuch Contrivances in Plants, as to make Liquors 
aſcend in them to the Tops of the talleſt Trees z eſpecially (1nce, 
beſides divers things that we may already ſuſpeR, (as Heat, and 
ſomething equivalent to well plac'd Valves,) many others, that 
perhaps are not yet dreamt of , may probably concur to the 
EffeR. 

8, As I formerly made, by bending the ſlender Pipes we 
have beenralking of, ſhort Syphons through which the Warer 
runs, without being at firſt aſſiſted by Suction, ſo I thought fir to 
try, whether I could not in larger Pipes, by the help of Minium, 
make much longer Syphons. But though when the Orifices were 
turn'd upwards, fine Minium were ramm'd into both the Legs, 
and the Orifices were both of them clos'd, yet when they came 
to be againturn'd downwards, the weight of the Minium would 
ſomewhere or other (and for the moſt part at or near the flexure) 
make ſome ſuch chiak or diſcontinuation, as to hinder the farther 
progreſs of the Water, Which impediment, though I judg'd it 
fuperable enough, (eſpecially by making at the Flexure alittle 
Pipe or Socker, by which both Legs might becloſely fill-d) yer 
for want of Accommodations and leiſure it was left anſurmoun- 
ted, Upon which account alſo 1 did not ſatisfie my (elf abour 
the ſucceſs of ſome former Tryals, as of the Aſcenſion of Water 
into pieces of Wood of differing ſorts, the operation of the Vi 
cifhrudes of the Suns beams, and the abſence of chem upon liquors 
aſcending in Tubes fill-d with Minium, &c. 9. Whe- 
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9. Whetherthe Preſſure of the oueward Air be the cauſe of 
the Aſcenſion of Liquors in our Tubes furniſht with Minium, is 
a Probleme; in order” to whoſe Solution I could acquaint Your 
Lordſhip with a Contrivance, wherewith to- make ſome Tryals 
in our Engine, Burt finceit can ſcarce be well deſcrib'd withour 
many words, unleſs You expreſs a particular Curiolity to know 
it, I ſhall not trouble You with it: and the rather, becauſe the beſt 
way I know of examining this difhiculty belongs to the 24 part of 
this Continuation, where mention is made of an attempt aboue 
it, which did nor, I confeſs, diſpleaſe me, 
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Of the ſeeemingly ſpontaneous Aſcenſion of Salts along the ſides 0 
Glaſſes, with a conjefFure at the Cauſe of it. 4 


O the ſame Cauſe (or the like) with that of the Aſcenſion of 
Water in ſlender Pipes may be probably referr'd an*odde 
Phenomenon, which though 1 remember not to have been men- 
tioned by any Chymical or other Writer, I have not unfrequent- 
ly obſervedas well by chance as in Tryals purpoſely made to (a- 

tisfie my ſelt and others about the truth of it. | 
The Phenomenon, in ſhort, was this, That having in wide. 
mouth-d Glaſses (which ſhould nor be very deep) expol'd to the 
Air aſtrong Solutian of common Sea-ſalt or of Vitriol, which 
reacht not by ſome inches to the top of the Glaſs; and having ſuf 
fered much of the aqueous part to exhale away very _—_ 
coagulated Salt would at length appear ta have lin'd the infide of 
the Glaſs, and to have aſcended much higher, not onely than the 
place where the ſurface of the remaining Water then' reſted ar, 
but than the place to which the Liquor reacht when «was firſt 
pouredin. Andif the Experiment were continued long enough, 
I ſometimes obſerved this ma” of the Saltto —_ - to 
2 ome 
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ſome inches,and that the (alt did not onely line the inſide of the 
Glaſs, but, getting over the brim of it, cover'd the outfide of ir 
with a Saline Cruſt: which made them that ſaw how litle liquor 
remain'd inthe Glaſs, admire how ic could poſſibly get thither, 

And though I have mentioned but the Solution of Vitrio! and 
Sea-(alt, becauſe they are much eafier than others to be procur'd, 
and yet the Experiment ſucceeds better in Them than in ſome 0- 
ther farleſs parable Salts z yet they are not the onely ones by 
whoſe Solutions the recited Phenomenon may be Exhibited. 

As for the Cauſe of this odd EfteR, though I ſhall not propoſe 
any thing about it with Confidence, till I have further inquired in- 
toit, and eſpecially till I have tryed whether the Phenomenon 
may be produced in an Exhauſted Receiver ; yer, by what I have 
hitherto obſerved, I am inclin'd to conjecture, that it may be re- 
ferr'd to ſuch a cauſe as that of the Aſcenſion of Liquors in Pipes 
after ſome ſuch manner as this. 

Firſt, I obſerved, that in Water and Aqueous liquors, that 
part of the Surface which is next the ſides of the Glaſs, is (whate- 
ver the reaſon of it be) ſenſibly more elevated than the reſt of the 
Superficiesz and if very litle clippings of Straiy or other ſuch mi- 
nute and light bodies, floating upon the Water, chance to ap- 
proachnear enough to the ſides of the Glaſs, they will be apt 
{which one wou'd not expeR) to run up as twere this aſceat of 
Water, and reſt againſt the fides' of the Glaſs, 

Next we may take notice with the Salt-boylers and Chymiſts, 
that Sea-ſalt is uſaally wont to coagulate at the top of the Water 
in ſmall and oblong Corpalcles, fo that as to theſe tis eafie to 
conceive, to them that have conſidered the firſt Obſervation, how 
numbers of them may faſten themſelves round about to the inſide 
of the Glaſs. And beſides Sex-ſalt, 1 have found by tryal divers 
others, if their Solutions be ſlowly enough evaporated, that will, 
whillt yer there remains a good proportion of Liquor, afford Sa- 
line Concrecions at the top of the Water. And the ftaſtning of 


Saliae particles to the (1des of the Glaſs may perhaps be or 
4 : re 
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ted by the Coldneſs that may be communicated to the Corpu- 
ſcles contiguous tothe Glaſs, by reaſon of the coldneſs which the 
Glaſs may be ſuſpected to have, upon the ſcore of its Denfity, in 
compariſon of Water. But to proceed: I conſider, that by the 

Evaporation of the aqueous parts of che Sojution, the ſurface of 
the remaining liquor muſt neceſſarily ſubſide, and choſe Saline 

particles, that were contiguous to the inſide of the Glaſs and the 

more elevated part of the Water, having no longer enough of Li- 
quor to keep them diſlolv'd, will be apt to remain ſticking to the 

fides of the Glaſs, and upon the leaſt farther Evaporation of the. 
Water will be a litle higher than the greater part of the Superfi- 

cies of that Liquor, by which means it will come to paſs, that, 

by reaſon of the licle inequalities that will be on the internal ſur+ 
face of the adhering Corpuſcles of the Salt, and perhaps alſo on 

the internal Superficies of the Glaſs, there will be intercepred be- 
tween the Salt and the Glaſslicle Cavities, into which the Water 

contiguous to the bottom will aſcend or be impell'd upon ſuch an 

account as that, whereon tis rais'd in flender Pipes. And when 

the Liquor is thus got to the top of the Salt, and comes to be 

expoſed tq the Air,the Saline part may, by the evaporation of the 
Aqueous, be brought to coagulate there, and conſequently to 

increaſe the height of the Saline filme, (if I may fo call itz) which 

by the like means may beat length brought to reach to the very 

top of the Glaſs, whence it may eaſily be brought over to the 
outſide of the veſlel, where the natural weight of the Solution 

will facilitate its progreſs downwards; and the $kin ot Salt, toge- 
ther with the contiguous ſurface of the Glaſs, may (at length) 

conſtitute a kind of Syphon, 

To this Explication it agrees well, that I have uſually obſerved 
the Saline filme hitherco mentioned to be with great eaſe lepara- 
ble from the Glaſs ia large Fleaks; which argues, that they did 
not ſtick cloſe to one another except in ſome tew places, but had 
a thin Cavity intercepted between them, through which the wa- 
ter might aſcend, _ 

or 
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Nor is it repugnant to this Explication , that in caſe the Wa- 
ter aſcended, it ſhould, as it ſeems, diflolve the Salt. For the 
Liquor being already upon the point of Concretion, is ſo glutted 
with Sal, that it can diſſolve no more. Whence we may alſo 
render a reaſon, why,when the Saline filme chances to reach tothe 
outſide of the Glaſs, the Liquor (divers times) does not run 
down to the bottom, but is coagulated by the way. And I have 
alſo had a ſuſpicion, (though I could not ſeaſonably take notice of 
it before now ,) that when the Concretion is once begun, the 
Film may be raiſed and propagated, not onely by the motion of 
the Liquor betweea the inſide of it and the Glaſs, but by the ſame 
Liquor's infinuatiog ic ſelf on the outſide of the Film into the 
ſmall Chinks and Creviſes, intercepted between the Saline Cor- 
puſcles, as Ink (eſpecially if ſomewhat thin) riſes into the Slir, 
and along the fides of the Nib of a Pen, though nothing but its 
very point be dipt ia the ſurface of the liquor. And by this means 
the impregaated Solution may as it were climb up to the top of 
= ſaline Concretion, and by coagulating there adde to its 

eight, 

Some other Circumſtances I have noted of our Phenomenon, 
that agree with the propos'd Explication , but perhaps it would 
not be worth while to ſpend more time about it. Not to exa- 
mine here whether whar has been related, ſo as to make it proba- 
ble that aſcending Water may carry up wherewithall co heighten 
and increaſe the-Pipes or veſſels through which itriſes, may con- 
tribute any thing more then was ſuggeſted in the former 28% Ex- 
periment, towards the Explication of the Riſing and diffuſing 
of the Sap in Trees. 


EXPER I- 
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EXPERIMENT XXX. 


About an attempt to meaſure the Gravity of Cylinders of the At- 
moſphere, ſo 4s that it may be expreit by known and common 
Weights, 


VV Hilſt I was making the former Experiments, 'twas more 
than once my wiſh, that by knowing the juſt weight of 
a Cylinder of Quick- filver of a determinate Diameter, and of 29 
or 30 inches high, which is near the height that the Air does uſu- 
ally counterballance, I might the better eſtimate the weight of a 
Cylinder of the Armoſphere of that Diameter, and conſequently 
make the better Gueſses how near the effeas of the Spring of 
the Air (as well as of its Weight,) produc'd' by the help of our 
Engine, approach'd to the utmoſt of what might have been expe- 
Red, in caſe all the inſtruments imployed had been perfeR, and 
all concurrent circumſtances had been favourable: And upon 
this account I ſeveral times regretted my want of a long Iaſtru- 
ment of Steel or hardned Iron, wherewith I many years fince 
made an Obſervation, that was more carefully regiſtred than pre- 
ſerved, of the weight of a Mercurial Cylinder of a determinate 
height as well as Diamererz which weight I did not think it ſo 
ſafe to determine by the help of Glaſs-Tubes, becaule tis very 
difficult to have them uniformly Cylindrical, and ro: know that 
they are ſo, ia regard that they are torm'd but by blowing and 
drawing out, and, beſides the inequality that may happen to the 
Cavity upon other accounts, tis very dithcult ro make the ſides 
of the Claſs equally thick, and to examine whether they be ſo 
or no, 

- Butatlength lighting upon (what I had too often wanted in 
the foregoing Experiments) a dexterous Artificer, that chanced 
to come fora while to the place where I then was, I indeavour'd to 
xepair my loſs, as well as he could help me to doit, by my 
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him to turn very carefully a Cylindrical piece of Braſs, of an inch 
in Diameter, and 3 inches in length, and open(that it might be the 
better wrought) at both ends, to one of which was exactly fitted 
aflat bottom of the ſame Metal, faſtned very cloſe to it with lit- 
tle Screws on the outſide; this being judg'd a better way, than if 
it had been turn'd all of a piece: | 

This inſtrumeat being diligently counterpois'd in a truſt y pair 
of Scales, was carefully fill'd with Mercury, which (for greater 
caution } we took out of a new parcel,. that we had not yetim- 
ployed about other Experiments, and finding it to weigh xv11 
Ounces, one Dram, 45 Gr: Troy weight, (or 137 dr: 45 gr:) 
multiplying that by 10, there will come for the weight of a Mer- 
curial Cylinder , of one inch in Diameter, and 3o inches in height, 
(and ſo high1 have divers times ſeen the Mercury to be ina good 
Barometer, ) about 14, 2/, (4.e. 14', 2 Ounces, and above three 
drams, Troy-weightz and almoſt 21, 8. Haberdupoiſe weight, 
(5.e: 11/, 12 Ounces, and above 6 Drams,) which{is a greater 
weight than without ſuch a Tryal one would eafily imagine that 
ſo ſhort a Cylinder ef Mercury, and much leſs that a Cylinder of 
ſo lighta Body as Air, being neither of them above an lach Dia 
meter, could amount to. 

Note Firſt, to examine at the ſame time the weight of the 
Mercury, and its proportion to Water, we did, before the Mercu- 
ry was pour'd into the Braſs-veſſel, fill ic with Water, (after 
which we wip'd it dry before the Mercury was put into itz) and 
this liquor weighing 10 drams , and 15 gr: the proportion be- 
tween the Mercury and the Water appeard ro be that of 13 55 ro 
I: which though it ſeem ſomewhat of the leaſt, yet Your Lords 
ſhip may remember, that I formerly told You I had ſeveral times 
found thereceiv'd proportion of 14to 1, between Mercury and 


Water, to be ſomewhat too greatz and beſides that, in a veſſel * 


whoſe orifice was no lefle than an inch in Diameter, tis excee- 
ding difficult to be ſure whea tis preciſely full either of Water or 


Mercury; becauſe the former has a Superficies conſiderably con- 
cave 
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cave, and the other one that is notably convex, and though we 
us'd ſome litle Artifices (which would be cronbleſome here to 
mention) to eſtimate the protuberance of the one liquor, and the 
deficience of the other, as near the truth as could be, yer I am not 
ſure but there may have been a few Mercurial Corpuſcles more 
than there ſhould have been, and that conſequently ſome ſmall a- 
batement may have been made of the weight newly attributed to 
the whole Mercurial Cylinder of 30 inches, 

2. I had thoughts of making uſe of the Barrel of a Gun, of a 
convenient length, to find the weight of a Mercurial Cylinder of 
2 foot and 5, but I preferr'd the Inſtrument already made uſe of 
(eſpecially not being where I could have one bored after a pecu- 
liar way,) not onely becauſe I could not meet with one whoſe 
Diameter was a juſt inch, and conſequently as convenient for cal- 
* culations, and becauſe that the Barrels of Guns are often bor'd a 
licle Taperingz but becauſe a skilful Artificer confeſt to me, that 
they ſcarce ever bore ſuch Barrels, but with a four- ſquare Bir, (as 
they callit,) which leaves the Cavity too Angular, or too imper- 
fely round, whereas if an Hexahedrical Bit be imploy'd it will, 
as he affirm'd, make the Cavity almoſt as Cylindrical as can be 
reaſonably deſired. I ſay nothing here of making uſe tor our pur- 
poſe of a Trunk, as they call a hollow Cylinder of Wood, be- 
cauſe I elſewhere ſhew, that Wood (ar leaſt ſuch as the Trunks 
to ſhoot Pellets with are wont to be made of )is not of a Texture 
cloſe enough for ſuch an uſe. 

Becauſe in Cylinders of Mercury, 30 inches is a height 
which the Acmoſphere is ſeldome heavy enough to be able co 
counterpoiſe, and becauſe 29 inches is ſomewhat nearer the mid- 
dle between the greateſt and the leaſt heights, at which I have ob. 
ſerved the Mercury at Ciffering times to ſtand in good Barome- 
ters. Your Lordſhip may, if You pleaſe, abate a 3ot* part of 
the weight aſſign'd above to a Mercurial Cylinder of 30 inches, 
(though I take 29 and ; , or thereabouts, to be ſomerbar +more 
. uſual height of the Mercury, than preciſely Nine and twenty, ) 

P 4, The 
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4. The Weight of a Mercurial Cylinder inan Xquritbrium 
with the Atmoſphere, and of one inch in Diameter being thus 
ſerled, we may, by the help of the doctrine of Proportions, and a 
few Propoſitions, eſpecially the 14* of the 12* book of Eucli- 
des Elements, eafily enough calculate the weight of a Cylinder of 
Mercury of another Diameter, and conſequently the force of the 
Preſſure of an Armoſpherical Pillar of the ſame Diameter. For 
fince according to the forenam'd 14* Propoſition of the 1 2, 
Cylinders of equal Baſes are to one another as their Heights; and 
fince by the 2 Propoſition of the ſame 1 2. Element, Circles ſuch 
as are the Baſes of Cylinders) are to one another, as the Squares 
of their Diameters; and ſince laſtly we ſuppoſe, that Mercury 
being a Homogeneous body, at leaſt as to ſenſe, the Mercurial 
Cylinders will have the ſame proportion to each other in Weight 
that they have in Bulk; ſince\l ſay, theſe things are ſo, if, for in» 
ſtance, we defire to know what will be the weight of a Cylinder 
- 30 inches high, whoſe Diameter is two inches, the Rule will 

this- | 

As the ſquare of the Diameter of the Standard Cylinder, (as I 
call that whoſe weighris already known ) is to the ſquare of the 

Diameter of the Cylinder propos'd, ſo will the bulk of the for- 
' mer Cylinder be to that ofthe later , and the weight of that to the 
my of this. | 

ccording to which Rule, the ſquare of 1 inch {which is the 
Diameter of the ſtandard Cylinder) being but z, (whereby Your 
Lordſhip may perceivehow much the meaſure I pitcht on facili» 
tates Compucations,) and the ſquare of 2 (which is the Diame- 
ter of the propos'd Cylinder) being 4, the bulk or ſolid Con- 
tents of this later Cylinder, and conſequently its Weight, will be 
4 times as great as thoſe of the ſtandard Cy linder, and ſo, fince 
the leſſer has been already ſuppos'd to weigh 11, 8! Haberdu- 
poiſe, the Mercurial Cylinder of two inches in Diameter, will 

weigh 47, 2! of the ſame weight. 
E X P E- 
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EXPERIMENT XXXI, 


About the EAttrative virtne of the Loadſtone in an Exhauſted 
Receiver. 


Scale, vi Ounces Troy weight, to which if we added halt an ounce 
more, the whole weight appear'd too eafte to be ſhaken oft. This 
done, we hung tbe Loadſtone, with all the weighe it ſuſtain'd, at 
a Button of Glaſs, which we had procur'd to be faſtned on to the 
top of the infide of a Receiver, when 'twas firſt blown, and though 
in about 12 ExuQtions we uſually emptied ſuch Receivers - 
P 3 muc 
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as much as was requiſite for moſt Experiments; yet this time, to 
exhauſt it the more accurately, we continued pumping till we had 
exceeded twice that number of ExuRions , at the end of which 
time ſhiking the Engine ſomewhat rudely, without thereby ſha- 
king off the Weight that hung at the Loaſtone, the Tron ſeem'd 
to be very near as firmly ſuſtain'd by it as before the Air began 
to be pump'd out. I ſaid very xear, rather than altogether, be- 
cauſe that the withdrawing of the Air, though it be not ſuppos'd 
to weaken at all the Power of the Loadſtone preciſely conſidereo, 
yet it mult leſſen its power to ſuſtain the Steel, becauſe this in ſo 
thin a wed/um muſt weigh heavier, than in the Air, by the weight 
of as much Air, as is equal in bulk to the appended Body. 

Someother Magnetical Tryals (and alſo ſome Electrical ones) 
I remember I attempted to make by the help of our Engine, but 
not having the Notes I took of them now at hand, I ſhall ſu- 
ſpend the mentioning them, till I can give Your Lordſhip a more 
punRual Account of them. 


EXPERIMENT XXXIL. 


Shewing, that when the Preſcure of the External Air is taken off, 
ths very eaſie to draw up the Sucker of « Syringe, though the 
Hole, at which the Air or Water ſhould ſucceed, 


be ftopp'd, 


FH Aving taken notice, that ſome learned Oppoſers of the Mo - 
dern DoArine about the weight of the Atmoſphere think 
themſelves more than erdinarily befriended by the difficulty we 
find in drawing up the Embolms or Sucker of a Syringe, when the 
hole, at which the Air or Water ſhould ſucceed, is ſtoprt, and by 
the violeace, with which, as ſoon as tis let go, tis, as they ima- 
gine, drawn back, And ſuppoſing the reaſon of this confidence 
of theirs to be, that Men have not yet beea able'in theſe Pheno- 

mend 


Touching the ſpring and 'veight of the Air, 1o7 


mena (as in ſome others) to prove the intereſt of the Atmo- 
ſphere's Gravity by dire@ or confeſledly analogous Experiments; 
I preſum'd it will not be gnwelcome to Your Lorcſhip, ifI here 
fortifie the Speculations that have been or may be propos'd to 
explicate theſe things according to the Hypotheſis of the weight 
ot the Air, by what we tried co that purpoſe, among others, when 
we were making uſe of a Syringe in our Engine. 


The I. Tryal. 


We took a Syringe of Braſs, (that Metal being cloſer and ſtron- 
er then Pewter, of which ſuch inſtruments are uſually made, ) 
beiog in length (in the Barrel) about 6 inches, and in Diameter a- 
bout 1 inch; and having, by putting a thin Bladder abour the 
Sucker, and by pouring a licle Oyl into the cavity of the Cylin- 
der (or Barrel,) brought the inſtrument to be ſtanch enough, and 
yet the Sucker to move to and fro without much difficulty, we 
thruſt this to the bottom (or Baſis) of the Barrel to exclude the 
Air, and baving unſcrew'd and laid afide the ſlender Pipe of the 
Syringe (which in this and ſome other Tryals was like to prove 
not onely needleſs, but inconvenient) we carefully ſtopt the Ori 
fice, to which the Pipe in theſe inſtruments js wont to be (crew'd, 
and then drawing up the Sucker weletit go, to judg by the vio» 
lence, with which it would be driven back again, whether the Sy- 
ringe werelight enough for our purpoſe, and finding it to belo, 
we faſtned to the Barrel a ponderous piece of Iron to keep ir 
down, and then faſtning to the handle of the Rammer (or Axle- 
tree of the Sucker) one end of a String, whoſe other end was tied 
to the often mentioned turaing- key: We convey'd this Syringe, 
and the weight belonging unto it, into a Receiver, and having 
pump'd out the Air, we then began to turn the Key, thereby to 
ſhorten the String that tied the handle of the Syringe to itz and,as 
we foretold, that the Preſſure of the Air, lately included in the 
Receiver, being withdrawn, we ſhould no more fiad the wonted 
reliſtaace 
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reliſtance in drawing up the Sucker from the. bottom of the Cy- 
linder, ſo we found upon Tryal that we could very eaſily pull ic 
up without finding any ſen(ible reſiſtance. 

However having thought fit to repeat the Experiment, (which 
we did with the like ſuccefs,) left it might might be objected, 
that this want of reſiſtance might proceed, as partly from our im. 
ploying the Turning: key to raiſe the Sucker, fo principally trom 
ſome unperceived Leak, at which the Air may be ſuppos'd ts 
have got into the cavity of the Cylinder; I thought fit not one/ 
to examine by Tryal , after the Receiver was remov'd from © 
the Pump, whether the Syringe, were not ſtanch, (upon which I 
found that I could not, without ſome ſtraining,draw up the Sucks 
ereven 4 litle way, and that it would be —— beaten back a« 
gain,) but alſo in one of theſe Experiments to make this variations 
That when, the Receiver being exhauſted, we had drawn up the 
Sucker almoſt to the top of the Barrel by ſuch a ſtring as was pur- 
polely choſen ſomewhat weak, we kepe the parts of the Syring in 
that poſture, till we had open'd a paſſage to the outward Air, up- 
on whoſe ingreſs the Sucker was (as we intended i ſhould be) ſo 
forceably depreſt, that it broke the String by which ic was tied to 
the Turning-key, and was violently driven back to the lower parr 
of the Barrel, & that notwithſtanding theſe two diſadvantageous 
Circumſtances; oe, that the ſtring was not ſo weak, but that one, 
whom I imploy'd to try it before it was faſtned to the Syringe, 
made it (uſtainalump of Iron that weighed between four and five 
pound; and the other, that yet this ſtring was broken long before 
all the Air, that lowed in to fill the Receiver, had got in: fo that 
the preſſure of all che admitted Air would doubtleſs have broken 
a much ſtronger ſtring , if we bad imploy*'d ſuch a one to reſiſt 
the depreſſion of the Sucker, which will yer be more evident by a 
—— of our Syringe, that I ſhall preſently have occaſion ta 
relate. 

I, Tryal 
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The 11, TRT AL, 
Containing « Variation of the foregoing. 


We took the Syringe imploy'd in the foregoing Experiments, 
and having found by Tryal that it was, though not perteRly, tire, 
(nor altogether (@ much ſo as before, yer enough (© for our pre- 
ſent purpoſe, (ſince, whea the Orifice of the vent in the Baſis was 
ſtopt, if the Sucker were more torceably drawn up alitle way, and 
then ler go, it would haſtily return, or rather violeatly be impell'd 
back cowards the bottom of the Barrel,) we made it ſerve us as 
well as we could for the following Experiment. Ot this Syringe 
we did very carefully with a Cork and our Cement clofe the vent; 
and then having tied to the barrel of the Syring a Weight that 
hapned to be at hand, (and to amount to 2 Pound, and as many 
Ounces, ),we ſuſpended the Rammer of the Syringe by a ſtring in 
a large Receiver, and then cauſing the Pump to be applied, we 
made 11 or 12 Exuctions of the Air, without any appearance of 
change in the Sytinge : but becauſeI had judg'd the above men- 
tioned Weight ſufficient, and ſuppos'd thar the lietle Air Mill 
remaining inthe Receiver, had yer too ſtrong a Preſſure to be 
ſurmounted by it, I caus'd the Pumping to be continued, and 
within 2 or three ExuQtions more perceiv'd the Cylinder to be- 
ginto be drawn down (though but very {lowly) by the Weight 
hanging at it, (affiſted by its own Gravity:) and likewiſe tried (af 
ter baving purpoſely ſtopt a while the working of the Pump) 
that juſt upon a freſh Suck the deſcent would be manifeſtly acce- 
lerited. And when we had fuffer'd the Barrel and Weight to 
{lide down as far as we thought fic, weletin the External Air, 
which (as was to be expected) rais'd them both again much faſter 
than they had ſubſided. 

NB. There would not have needed any thing near ſo great a 
Weight to depreſs the Barrel of the Syringe, but that itis difficutr 
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in ſuch 3n inſtrument to make the Sucker fill it accurately enough, 
without making it ſomewhat uneafte to be mov'd to and tro: 
Upon which account twas neceſſary that a Weight ſhould be ad- 
ded, not onely to ſurmount the Preſſure of the Air remaining in 
the Receiver, (which was not, nor needed to be diligently ex- 
hauſted in this Experiment,) but to overcome that refi ſtance, 
which we juſt now noted the inequalities of the inſide of the Cy- 
linder and thoſe of the Sucker to give to the motion of the one in 
or over the other. And yet forall this tis not eaſie, though it 
be not impoſſible,to make one of theſe Syringes very Tight, e- 
ſpecially when the Noſe is well ſtopt, and the Sucker drawn up; 
there being often ſome litle Air that ſtrains in berween the Suck- 
er and the Barrel, and ſome that will be harbour'd between the 
Sucker (though thruſt home) and the bottom of the Barrel, be- 
fides what may lurk between the ſame Sucker and the Cork that 
ſtops the orifice of the Vent. Nor were weconfident, that our 
Syringedid not at length let ſome Aerial particles infinuate them- 
ſelves into the Cavity, which the deprefſion of the Barrel had 
made betwixt the Baſes of that Barrel and the Sucker: and in ſuch 
caſes we ought not to wonder, if upon the return of the Air the 
Barrel and Weight be not impell'd up all together to the ſame 
beight they reſted at, when they were firſt ſuſpended in the Re- 
ceiver. 

2. TItagreed very well with our DoQrine, that as the Cylin- 
der and Weight began not to fall, till a great quantity of Air had 
been pump'd ont of the Receiver, fo they did not begin to move 
upwards preſently upon the freedom that was allow'd the Air to 
return into the Receiver. For till it had continued a pretty while 
flowing in, there was not enough of it entred to reſtore by its 
preſſure the Cylinder and the annexed Weight to their former 
ſituation. 

3- What has beendeliver'd about our Experiment may be 
confirm'd by this Variation which we made of it: That having 


ſubſtituted a far heavier Weight inſtead of that lately — 
the 
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the depreſſion of the Barrel of the Syringe ſacceeded 2 or 3 times 
one after another much ſooner than formerly, viz. about the 
{ixth, or at moſt, the feaventh Exucion. 


—— 


EXPERIMENT XXXIII, 


— OD — 


CA bout the opening of a Syringe, whoſe Pipe was flopt in the Exhay: 
fted Recerver, hop e help of it making the Preſſure of the 
Air lift up 4 conſiderable Weight, 


F Hough the Trial Iam about torelate, had not all the ſucceſs 
I deſir'd, yer perhaps it will not be impertinent to make 
mention of it, becauſe there is not any ſort of Experiments, that 
is wont ſo much to perſwade the Generality of SpeRators, of the 
preat force of the Preſſure of the Air, as thoſe , wherein they 
plainly ſee heavy and ſolid Bodies madeto aſcend, (upon the ope= 
ration of the Air on them,) withoue ſeeing any other thing lifc 
them up, 

- Wetook the often mention'd Syringe, and having clos'd up the 
Hole at the bottom with good Cement, we ty'd to the Barrel a 
hollow piece of Iron, that ſerv'd us for a Scale, into which we 
put divers Weights one atter another, trying from-time to time 
whether, when the Sucker was forceably drawn up, and held ſted- 
dily in its higheſt ſtation, the Weight tryed to the Barrel (which 
was held down, whilſt che Sucker was drawn up, and afterwards 
let go) would be conſiderably rais'ds And when we perceiv'd, 
that the addition of half a Pound, ora Pound more, would make 
the Weight too Great to be ſo rais'd,we forbore to put in that in- 
creaſe of weight; and having tied the Handle of the Rammer to 
the Turning» key,we convey'd che Syringe together with irs clog 
into a Receiver, out of which a convenient quantity of Air being 
pump'd, we were thereby enabled eafily to draw up the Sucker 
without the Cyliadery atter which having let ia che Air, the by- 

Q ſtanders 
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Randers concluded, that the weight was rais'd a litle, which yet 
E would not have allow'd, if we had not been able, by inclining 
the Engine and the Receiver, to make the Syringe and Weight a 
litle ro \wing. But to make the effeR more evident, 'I caus'd a 
two pound weight to be taken our, and then the Receiver being 
ſomewhat exhauſted, and the Air readmitted, the Clog, when all 
the Air was come in, was ſwiftly raiſed, and as it were ſnatch'd up: 
from the midle ro the upper part of the ſuſpended Rammer, 

It is no eafie matter to meaſure, with any certainty and exa@- 
neſs by a Syringe, the weight of an Armoſpherical Pillar equal to 
itia Diameter, eſpecially if there be any imperteQion in the Sy» 
ringe, either becauſe the Sucker does not go cloſe enough, in- 
which caſe it can ſcarce be ſtanch, or becaufe by ics Preſſure a- 
gainſt the inſide of the Barrel (which often happens if it be too 
cloſe) it hinders the Sucker and Barrel from ſliding without reſi- 
Rance by one another, and conſequently there is an undue refi- 
ſtance made to the endeavour of the Atmoſphere, to raiſe the 
Barrel and Weight. And therefore, though our Syringe being, 
upon the account of ſome ill accident, leſs in order than it was 1n. 
ſome of the foregoing Experiments, I muſt not conclude that a 
Cylinder of the Atmoſphere of the ſame wideneſs with it, is equi- 
pollen to no greater a weight, than that which was taken up in our 
Trial, yet we may ſafely conclade that ſo ſlender a Pillar of the 
Atmoſphere is ableto raiſe by a Syringe at leaſt ſuch a Weight, as 
in our Experiment it aQually lifred up, which amounted co about 
fixteen pound (Haberdupoiſe -weight,) for it exceeded fifteen. 
yr _ three quarters, beſides the weight of the Syringes bar- 

it ſelf, 


EXPERTI- 


Touching the ſpring and weight of the Air, 11g 
EXPERIMENT XXXIV. 


Shewine, that the canſe of the CA ſcenſion of Liquors in Syrinees is 
" fobederivd from the Preſſure of the Air. 8 


] Shall not here trouble Your Lordſhip with what I have elſe- 

where propos'd about the explicating of Suction: bur as by 
the lately recited Experiments (I mean the 3r, 32, and 33) it has 
appeared, that tis to the Preſſure of the External Air that we 
ſhould aſcribe the difficulty of drawing up the Sucker of a Syring, 
when the Pipe (or the Vent) & ftopt, ſo I ſhall now endeavour to 
ſhew, that che Aſcenſion of Liquors, which follow the Sucker 
when tis drawn up, the Pipe berng oper, depends alſo upon the 
Preſſure of the Air, (incumbent on that Liquor.) 

IfI had been furniſh*d with very tall Receivers, and ſuch other 
Glaſſes as I could have wiſh'd , I had tried che tollowing Experi- 
ments with Water, as well as Quick-filver, but for want of 
thoſe Accommodations I was reduc'd comake my Experiment 
with the later onely of thoſe Liquors, which yet will 1 hope {ufh- 
ciently make out what was intended. 

The 1. Tryal. 

We took 2 ſmall Receiver, ſhap'd almoſt like a Pear, cut off 
Horizontally at both ends, (being the ſame cap'd Glaſs that is 
elſewhere mentioned in the accounts of other Experiments:) we ,,,,, fe; 
alſo took the Syringe tormerly deſcrib'd,and having faſtned on to ye als 
it with good Cement, in ſtead of its own Braſs- pipe, a ſmall Glaſs 
pipe of about half a foot in length, we put this Syringe in at the 
narrow end of the Receiver; to whoſe Orifice was (afterwards ) 
carefully cemented on the Braſs-cap with the Turning-key, 
whereto was tied by a ſtring the handle of the Rammer. Then 
having conveniently plac'd upon the Engine a very ſhort thick 
Glaſs ſhap'd like a Sugar-loaf, (which was made uſe of for want 
of a better,) with a Os 5s of Quick-filyer in it; = 
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ſo placed the Receiver over it, that the lower end of the Pipe of 
the Syringereacht almoſt co the bottom of this Glaſs, and conſe- 
quently was immerſt a pretty way beneath the ſurface of the 
Quick filver, We had alſo poured a litle Water in the upper 
parc of the Syringe, that no Air might get in between the Sucker 
and the Cylinder, notwitſtanding that by ſome Accident or other 
the Syringe was become ſomewhat leſs Tite than before, And 
laſt of all we cemented the Receiver to the Engine afcer the uſual 
manner. 

That which now remained, being totry the Experiment it ſelf, 
in order to which all this had been done, the Air was pump'd out 
of the Receiver, (and conſequently out of the litle Glals that held 
the Mercury,). and then-the Sucker being watily drawn up, we 
could not ſee the Quick-filver aſcend to follow it, though a litle 
Water, which it ſeems the outward Air had thruſt in between the 
Sucker and the Cylinder, was either rais'd or ſtopt in the Glaſs- 
pipe of the Syringe, (whereof yet much the greateſt part remain'd 
unfill'd; ) of which the reaſon according to our Hypotheſis was mas 
nifeſt, namely, that the Air being pump'd out ot the Receiver, 
the litle that remain'd had not ftrength enough to preſs up- fo 
ponderous a Liquor as the Quick-filver into the Pipe, (though 
even that litle unexhauſted Air might have Spring enough lett to 
raiſe a litle water.) And finceic dppear'd by this, that without 
the Preſſure of the Air the Quick: ſilver would not be elevated, 
we thought it ſeaſonable to ſhew, that by the Preſſure of the Air 
it would, Whereupon the Air being let ſlowly jnto the Recei- 
ver, the Mercury was quickly impell'd' up at leaſt to the top of 
the Glaſs- pipe, (though by reaſon of ſome unperceiv'd leak it was 
not long ſuſtain'd there: ) 

Aad for further ſatisfation, when the Experiment was to be 
tried over again, we order'd it to be ſo made, that it might plainly 
be obſerved, that though when, the Receiver not being yer ex- 
hauſted, the Sucker was drawn up but one inch, the Mercury 
would be rais'd tothe upper part of the Glaſs: pipe of the Syringe, 

yet 
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yet after the exhauſting of the Receiver, though the Sucker was 
drawn up twice as high, there appear'd no aſcenſion of the Mercu» 
ry inthe Pipe, (whole lower parc onely was darkned by the litle 
Glaſs which contain'd that fluid Metal.) 

Before [| diſmiſs this Experiment, 1 muſt, to make good a pro- 
miſe I made Your Lordſhip, acquaint You with a Phenomenon, 
which does not a litle conficm our Do&trine , according to which 
it waseaſie both to toreſee and to explain it: The phenomenon 
was, That if when the Air was diligently pump'd our of the Re- 
ceiver, the Sucker were endeavour'd to be pull'd up, it could not 
be ſo, without much difficulty and refiſtance, ſuch as was former- 
ly found when the Veat of the Syringe was ſtopt, of which in our 
Hypotheſis the reaſon may be clearly this; That there being no 
common Air in the Receiver to aſliſt by its Preſſure (whether im- 
mediate or mediate) the raiſing of the Sucker, this could not be 
raiſed but by a force great enough to ſurmount the Weight of 
the external Air or Atmoſpherical Pillar that lean'd upon it, So 
that as the other Phenomene of our Experiments maniteſt, that 
the raiſing of Liquors by a Syringe, which is commonly aſcrib'd 
to AttraRtion, depends upon the Preſſure of the Air; ſo by this 
Phenomenon it appears, that the difficulty of opening a Syringe, 
whoſe Pipe is ſtopr, need not be attributed to ſuch a fuge vacus as 
vulgar Philoſophers refer it toz fince in our caſe the ſame difficul- 
ty was tound, though the Pipe were open, and the Liquor '*twas 
immerſt in, might have had free acceſs to the place deſerted by 
the Sucker. 

The Il. Tryal 


Being a Proſecution of the former Attempt: 


To vary as well as confirm-the foregoing Experiment, we 
caus'd the Syringe to be tied faſttro a competently ponderous 
Body that might keep the Cylinder unmov'd, when the Sucker 
ſhould be drawa up. Wealſo cemented onto the veat or ſcrew 
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at the bottom of the Syringe a Pipe of glaſs of about two inches in 
length, (which ſhould have been longer, but that then there 
would not have beearoom in the Receiver for the pulling up of 
the Sucker,) and having plac'd the heavy Body whereto the Sy- 
ringe was tied upon a Pedeſtal of a convenient height, that the 
Glaſs-pipe might be all ſeen beneath it, and a very low Visl al- 
moſt $11'd with Quick- filver might be ſo plac'd underneath the 
Pipe, that the ſtagnant Mercury reach'd a good way above the 
immerſt orifice of the ſaid Pipe. Theſe things being thus pro- 
vided, and the Handle of the Syringes Rammer being tied with 
aſtring to the Turning-key that belong'd ro the Braſs: cover of 
the Receiver, this veſſel was cemented on to the Engine, and by 
it Exhauſted after the uſual manner. 

When this was done, we look'd upon the Syringes Glaſs-pipe 
above mentioned, and being able to ſee through it, (whereby we 
were certain that it was not yet full of Quick- ſilver) we did by 
the ſtring draw up the Sucker to a good height, but could not 
perceive the Pipe to be fill'd with any ſucceeding Mercory. 
Wherefore warily letting in ſome Air, we quickly ſaw the Mer- 
cury impell'd to the very top of the Pipez and we concluced from 
the quantity of Quick. (11ver that was rais'd, that a pretty deal was 
alſo driven into the cavity of the Cylinder, 

- NB. I had once before ſeen the Mercury aſcend into the 
Pipe upea the letting in of the Air into the emptied Receiver, but 
it ſeeming ſomewhar difficult tro me to determine whether the 
Sucker had been raiſed, becauſe there was no mark to guide my 
Aſtimare by, I thought ie might be ſuſpeRed, that in caſe the 
Sucker had not been rais'd, the Aſcenſion of the Quick-filver 
m:ght have proceeded from hence, That the Air contain'd in the 
Glaſs- pipe, breaking out through the ſtagnant Mercury upon the 
Exhauſt:ng of the Receiver, the Quick: filver might upon the re- 
turn of the Air into the Receiver be preſt up into the place de- 
ſerted by the Air, that broke our of the Pipe. Wherefore we 


caus da ſtring to be tied about the Rammer, as near as we could » 
| the 
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thetop of the C ylinder, by which means, when the Receiver was 
the next time exhauſted, we perceiv'd, that by drawing up the 
Sucker vve hadrais'd it about two inches, if nct more, and yer 
vve could not diſcern any Mercury to follow it, (the Glaſs-pipe 
ſill conrinuing traoſparent,) till we had ler ſome Air return into 
the Receiver, 

This Experiment joyn'd with thoſe we have formerly related 
to have been tried with our Syringe, may teach us, that if a Sy- 
rioge were made uſe of above the Atmolphere, neither the ſtop- 
ping of the Pipe vyould hinder the eaſy drawing up of the Sucker, 
nor the drawing up of the Sucker, though the Pipe vvere not 
ſopr, vvould raiſe by ſuction the Liquor vvhich the Pipe was 
immerſt in, 

Poſtſcript. 


Jace the laſt recited Experiment was made, and written, find- 

ing ſome of our Inſtruments to be in better order than they 
were when that Tryal was made, vve thought fit ro endeavour. 
by that which follows, to repair an omiſſion or two, that former- 
ly we could not well avoid, 

Having then caus'd ſuch a Glaſs- pipe, as has been lately men* 
tioned, to be vvell cemented on to the Syringe, (vvhoſe Sucker 
did now move more eaſily, and yet fill the Barrel more exactly, 
than before,)l order'd (being to be abſent for a while my felt) that 
the Pipe ſhould be fill'd with (pirit of Wine tinted with Coche- 
neel,that the liquor and its motions might be the betcer difcera'd, 
and that the Pipe being fill'd, that Air might be excluded, which 
vvould elſe be harboured in the Pipe, (which Caution was omit» 
red in the foregoing Experiment.) And this the Perſon, co whom 
I committed it, affirm'd to have been carefully done, though when 
he inverted the Pipe thus fill'd into the reſt of the red Liquor, 
that was put intoa Viol, he could not poſſibly do it ſo well, but. 
that a bubble of Air got into the Pipe, and took up ſome (though 
but a litle) room there, By that time, I. was call'd upoo, to - 

the. 
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the Event of the Tryal, and could come to look upon it, the Re- 
ceiver was almoſt quice exhauſted; vvherefore atter I had made 
the pumping be continued a litle longer, and perceived that the 
tinted ſpirit was fallen down out of the Pipe, and that which lay 
inthe Viol ſeem'd almoſt co boyl at the top, by reaſon of the e- 
merſion of numerous Bubbles, I caus'd the Sucker to be, by the 
help ofthe Turning-key, drawn up (by our zſtimate) about two 
inches and a half, notwithſtanding which vve could not perceive 
the ſpirit of Wine to riſe in the Pipe, (though the Pamping were 
before lefe off.) For vvhichreaſon I order'd the Air to belet in 
very leiſurely, npon which vve could plainly ſee that.the red ſpi- 
rit was-quickly driven up tothe top of the Pipe, and that it was (o 
likewiſe into the Cavicy of the Barrel, appeared, when the Re, 
ceiver was removed, by the ſmall Quantity of Liquor that re- 
_— inthe viol, and the plenty of it which came out of the 
ringe. 

"NB. That if 1 had not vyanted dexterous Artificers, towork 
according to a Contrivance 1 had defign'd, I had attempted to 
imitate, by the help of the bare Spring of the Air, ſuch Experi- 
' ments, as in the lately reciced Tryals vvere made to (ucceed, by 
the help of the Preſſureexercis'd by the Air upon the account of 
its Weight, 


— 


EXPERIMENT KXXXV. 


Shewing, that upon the Preſſure of the Air depends the ſticking of 
Cupping Glaſſes tothe fleſhy parts they are apply'd10. 


T's ſufficiently known, that if the Air within a Cupping Glaſs 
be rarified by the lame of Tow, Flax, or the like, (burn'd 
for a litle while in it,) and the Glaſs be preſently clapt upon ſome 


flethy part ofa Mans body, there will quickly enſue a painful and 
vilible ſwelling of the part cover'd by the Cupping Glaſs: 


Tis 
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Tis alſo known, that this Experiment is wont to be urg'd by 
the Schools as a clear proof of that abhorrence of a Yacuum they 
aſcribe to Nature; for, ſay they, the reaſon of this phenomenon 
is plainly, that the iaternal Air of the Cupping Glaſs, preterna- 
turally rarified by heat when the Inſtrument is applied, That heac 
after a while cezſing, the ſucceeding Cold muſt again neceſſarily 
condenſe the Air, and ſo this contrated Air being no longer a- 
ble to fill the whole ſpace it repleniſhed before, there would en» 
ſue a vacuum, it the ficth covered by the Cupping Glaſs, or ad- 
joy ning to it, did not ſwell into the Cavity of ir, to fill the place 
deſerted by the Air, 

Thoſe Moderns that aſſert the Weight of the Atmoſphere, do 
thence ingeniouſly endeavour to deduce the phenomenon, And 
indeed it to their Hypotheſis abour the Airs Weight, the conſide- 
ration of its Spring be added, *twill be.eafhe enough to explicate 
the ph«nomenon, by ſaying, That when the Cupping Glaſs is firſt 
ſet on, though much of the Air it formerly contain'd were alitle 
before expell'd by the hear, yer the ſame heat,increafing the preſ- 
ſure of the remaining Air, is the cauſe that the abſence of the 
Air driven out of the Glaſs, does not immediately occaſion {o fer» 
fible a pain: bur, when that adventitious agitation of the included 
Air ceaſes, that Air having now, becauſe of the paucicy of its Cor- 
puſcles, but a weak Spring, c:n no longer preſs upon the part C9- 
vered by the Cupping Glaſs neer fo ſtrongly, as the outward 
Air does by its Weight preſs upon all the neighbouring parts of 
the fleſh: by which means (according to what we have more than 
once Explicated already) ſome of the yielding fleſh (or other bo« 
dy covered by the $kin} mult be forceably thruſt into the cavity 
ot the Cupping Glaſs, where there is leis Preflure, then ar the 
outlide otic, And the fibres and membranous parts being thus 
violently ſtretcher, there muſt needs tollow a ſenlible Pain as well 
as Tumour. Which Tumour yer does not fill up the Cuppi 
Glaſs, not onely becauſe. of the reſiſtance of the skin to beo tar 
Ciſtended, butalſo,if the Sy Air have not been much _ 

| riftied, 
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fied becauſe of the Spring of the impriſoned Air, {which grows 
ſo much the ſtronger, by how much the ſwelling fleſh reduces the 
Air into leſs room, ) as I have ſometimes tried, by applying a 
Cupping Glaſs to Quick-filver, or even to Water, which will 
riſe init bur to a certain height. 

But though by this, or ſome (ach Explication, the Argument 
urged by the Schools in favour of the fugs vacwi may be ſuffici- 
ently enervated, yet it ſuited better with the deſign of this Trea- 
tiſe to propoſe ſome new Experiment, to illuſtrate our Hypo- 
theſis, and though it ſeem'd to be far more difficult to do it in re- 
ference to Cupping Glaſſes, than to other ſubjects, yet T pitcher 
upon two different wayes of Experimentingz whoſe ſucceſs not 
diſappointing me, I ſhall now give Your Lordſhip ans account of 


We took a Glaſs of about one Inch and a half in Diameter, 
but 2 good deal longer, than an. ordinarily ſhap'd Cupping Glaſs 
of that breadch would have been, that there might be the more 
room for the flame to burn in it, and rzrific the Air. We alſo pro- 
videda Receiver ſhap'dalmoſt like a Pear, this Receiver was 0+ 

at both-ends, at the ſharper whereof chere was bat a ſmall 0- 
rifice, but at the obtuſe end there roſe up a ſhort neck, whoſe O+ 
rifice was wide enough to admit with eale the newly mentioned 
Cupping Glaſs without touching the ſides of it, and we were not 
willing it ſhould be much larger, leſt it ſhould not be ſo exattly 
cover'd by the Palm of the hand that ſhould be laid upon it, and 
leſt alſo the hand ſhould be broken or hurt. by the too great 
weight of the Acmoſphere, when the included Air ſhould be 
withirawno from under it. 

Theſe things being thus prepared, and the ſmaller Orifice of 
the Receiver being taſtned wich Cemeat to the Engine, I cauſed 
the Cupping Glats to be faſtned, wich the mouth upwards, to the 
Palm of the hand of a Youth, (whom your Lordſhip may remem- 
ber to have ſeen with me,) whoſe hand ſeem'd fram'd by Nature 


for chis Experiment, being broad, ſtrong, and very plump. _ 
a 
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having pull'd the Gl2ſs, totry whether it ſtuck well on, I caus'd 
him co put it into the Receiver, and lay his hand ſo upon the O- 
rifice lately menticned, that it might ſerve for a Covec to it, and 
hinder any Air from getting in between them. 

That which we pretended was, that the Receiver being bur 
ſmall, (that it might be quickly exh:uſted, and ſo not pur the 
Youth toalong p3in,)uponan Exuſtion or two made with the 
Pump, of the Air about the Cupping Glaſs, the remaining Air 
ſhould have its Preflure ſo far weakned, as not to be ablero fup- 
port the Cupping Glaſs; eſpecially fiace if the Air without the 
Cupping Glals (bur yet inthe Receiver) ſhould be more rarified 
by the removal of that which had been pamp'd our, than the Air 
included in the Copping Glaſs was by the precedent Hear, this 
laſt mentioned A: having a ſtronger Spring {or tencency to ex- 
pand it felt) than the External Air of the Receiver, the Glaſs 
muſt needs fall down, or rather be thruſt oft, though, in caſe there 
had been no Air ar all left in the Cavity of the Cupping Glaſs, 
the Air in the Recerver would by its Preffare ſuſtain a far 
Greater weight. 

The Event of onr Trial agreed very well with our conjeRture. 
For upon the firſt Suck the Cupping Glaſs fell off, the weight of 
the Atmoſphere preſſing ſo hard opon the Young mans hand, 
that, though he be more than ordinary ſtrong, he complain'd he 
could very hardly take it off the Glaſs it was almoſt thruſt into, 
and, a while after, that his hand was very ſore. Bat this laſt in- 
convenience became not ſo quickly very ſenſible, but char we had 
time to repeat our Experiment, by faſtning the Cupping Glaſs 
more ſtrongly than beforez ſo that he complain'd that it drew in 
his hand very forceably, and though that part be not wont to be 
fleſhy, yet the Tumour occaſioned by the Capping Glaſs was 
manifeſt enough to the eye: bur as before, ſo now, at the very 
firſt curning of the Stop. cock, (to let out the Air of the Receie 
ver,) the Cupping Glaſs tell off, 
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EXPERIMENT XXXVI, 


About"the making, without heat, a Cuppine Glaſs tolift up 8 
great Weight. 


'T He other Experiment I lately told Your Lordſhip we had 

made, to illuſtrate our DoQtrine about the cauſe of the ſtick» 
ing of applied Cupping Glaſſes , was tried after the following 
manner, 

We took the Braſs hoop or King, mentioned inthe 5'* and 64 
Experiments, and cover'd it with a Bladder, (which was wetted 
to make it the more limber,) and was ſo tied on toit, (which was 
ealie to do,) that the bottom of the Bladder covered the upper 
orifice of the Hoop, and was ſtretch (though not ſtrongly) up- 
on it, almoſt like the Membrane that makes the head of a Drumm; 
and the neck of the Bladder was tied with a ſtring near the middle 
of the lower Orifice of the Hoop, and1n this lower part of the 
Bladder we made two or three ſmall Holes for the Air to paſs in 
2nd out at, Then having plac'd at the bottom of the often men- 
tioned capp'd Receiver a thick piece of Wood, that had a hole in 
it, toreceivetheneck of the Bladder, we ſo plac'd the cover'd 
Hoop upon this piece of Wood, that the upper part of the Blad- 
der lay parallel ro the Horizon. This done, we ſuſpended, at the 
Turning: key belonging to the Cap of our Receiver, a blind head 
(as Chymiſts call it) of Glaſs, which for want of a true Cupping 
Glaſs we were fain to ſubſtitute, and which indeed was not very 
unlike one either tor ſhape or ſizes and to the upper part of this 
Glaſs we faſtned a large Ring of Metal, the better to deprels it, 
and make it lean ſtrongly on the Bladder. 

Theſe things being thus made ready, and the Receiver cemen- 
tedon tothe Engine, we did by help of the Turning: key ler 
dowa the Cuppiag Glaſs, (tor ſo, we ſhall hereafter call it,) tillic 
came almoſt to touch the level Superficies of the Bladder; and 

when 
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when the Receiver was as far exhauſted as we thought fir, (but nor 
near as far as it might have been, )we let down the Cupping Glaſs 
alitle lower, ſo that it lean'd upon the Bladder, and touch'dir with 
all the parts of its orifice: ſo that the Cupping Glaſs with the 
ſubjacent Bladder was become an internal Receiver (it I may (o 
call it,) whoſe Air was conſiderably expanded, and conſequently 
weakned as toits Spring. All this being done, we warily let the 
Airinto the Receiver, and thereby the Air ; that did ſurround 
the Cupping Glaſs, (which we juſt now called the Internal Re- 
ceiver,) having now a ſtronger Preſſure than the Air in the Cup- 
ping Glaſs could refiſt z the Bladder, on which the Cupping 
Glaſs reſted, was as we look'd for, thruſt up a pretty way into 
the cavity of the Glaſs, in which it made a conſpicuous Tumor, 
and was made to ſtick ſo cloſe to the orifice of ir, that one would 
have thought that the Bladder had been violently drawn in, as 
theskin is wont to be 1n the ordinary applications of Cupping 
Glaſles, 

And becauſe we took notice, that though this Glaſs were not 
capacious, (for it ſcarce held a Pint of Water,) yet the orifice of it 
was not very narrow, (being in Diameter an inchand 5, ) we 
thought fit 1n repeating the Experiment to adde ſomething that 
ſeem'd odd enough, and was fit to manifeſt that Cupping Glaſles 
may, without heat, by the bare Preſſure of theexternal Air, be 
more ſtrongly taſtned, than for ought we know they are by the 
help of lame, Having then reiterated the former Experimenc 
with this one:y variation, that we exhauſted the Receiver further 
than betore, we took out the Cupping Glaſs and the Bladder, 
which together with the included Braſs- hoop was hanging at itz 
and then having cied the Glaſs ro the Hook of a good Staters, and 
tied alarge Scaleto the neck of the Bladder, we put in by degrees 
Weights into the Scale, till we had loaded it enough to force off 
the Bladder from the Glaſs; which hapned not cill the whole 
Weight, that tended to draw down the Bladder, amounted to 35 
Pound (if not better,) ot ſixteen ounces in the pound) Nor did 

we 
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we donbt, but that the Preſſure of the Atmoſphere wonld in onr 
Experiment have kept up a much greater Weight, if we had, 
betore we let in the outward Air, diligently exhauſted the Recei- 
ver; which we had purpoſely forborn to do, tor fear the too diſ- 
proportionate Preſſure of the external Air ſhould break the Blad= 
der: which puts me in mind of adding,upon the by, That as more 
Weight was put into the Scale, the Bladder (fretcht more and 
more by the Weight on one fide, and the Air on the other,) ap- 
pear'd to {well higher inthe cavity of the Glaſs. 
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EXPERIMENT XXXVII 


Shewing, that Bellows, whoſe Noſe is very well ftopt, will open of 
themſelves, when the Preſſure of the external Air is taken off. 


JT is wont by the Peripateticks and others to be made a great 
argument for the fuga vacu# which they attribute to Nature, 
That it the Noſe of a pair of Bellows be well ſtopt, one cannot 0+ 
pen them by raiſing the npper board from the lower. Burt of this 
another reaſon may be eaſily aſſigned, without determining whe- 
ther there be a vacuum or no, namely the Weight and Preſſure of 
the Air: for when the Noſe of a pair of Bellows, that are Titre e- 
nough, is well ſtopr, no Air being able to infinuate ir ſelf upon 
the disjoining of the boards into the Cavity made by that disjun- 
Aion, This cannot be effeted, bur by ſuch a force as 15 almoſt a» 
ble'l ſay a/moſt, becauſe ordinary Bellows cannot be ſo well ſhur, 
but that there will remain ſome Air in them, whoſe Spring will 
facilicate the opening of them) to raiſe an Atmoſpherical Pillar, 
whoſe Baſis ſhall be the upper board, vyhich is commonly ſo 
large, that aleſs force may ſerve to break common Bellows, then 
to raiſe ſo great a Weight: bur if they vvere made ſtrong enough, 
and there vvere applied a ſufficient force tolifc ſo Grear a vveight, 
as the newly mentioned Pillar of the Atmoſphere,the ſides _ 
e 
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be disjoyn'd, how cloſe and ſtanch ſoever the Inſtrument vyere 
mace, 

Thus far one may argue npon the bare principle of the weight 
of the Air, but taking in the __ of it too, I chought one 
might proceed ſo much further, that I ventur'd to foretell divers 
ingenious men, that if the Preſſure of the ambient Air were ta- 
ken off, not onely it would be eaſte to open the Bellows in ſpite 
of their being carefully ſtopt at the noſe, but that they would fly 
open as it were of their 'own accord, without the application of 
any external force arall. And 'twas partly to juſtifie this predi- 
Rion, as well as to make a Trial, I thought more coaliderable, 
that we made the following Experimeat, 

We caus'd (then) to be made a pair of Bellows, differing from: 
ordinary ones in theſe particulars. Firſt, that the Boards were 
circular, (and ſo without handles,) and of about 6 inches in Dia- 
meter: 2, That there was no Clack or Valve: 3. That the noſe 
was but an inch long, or leſs, (being to be lengthned if occaſion 
required vvith a Pipe:) 4. That the Leather (which vvas not 
ſpar'd, that the. inſtrument might be the more capacious) was 
not horny or very ſtiff, but limber. The Reaſon of the firſt and 
third diverſity was, that the Bellows might be capable to be con- 
veyedinto our Receiver, (for vyhich purpoſe allo, if there had 
appear'dneed, the noſe _ have been made in the uppermoſt 
of the two Boards:) the realon of the 2* variation was, that.che in+ 
ſtrumer.t might be the more ſtanch: and of the 4'*, that the baſes 
of the Bellows might (as in Organ- bellows) be clapt cloſer roge- 
ther, and harbour leſs Air in the wrinkles and cavicy. So that 
when the Bellows vvere opened to their tull extent, by draw! 
up the upper Baſis at a button purpoſely made in the midſt of ir, 
the Bellows look'd like a Cylinder of 16 or 18 inches high; upon 
which reſemblance I take the liberty to call both the Boards (as: 
Geometricians do both the circular parts of a Cylinder) Baſes. 

But chough theſe were made by an Artificer, otherwiſe dexte- 
xous, yet it not being his Trade to make Bellows, avr any other 
mans: 
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mans inthe Town I then was in, he could not make them fo 
Tite, but that in ſpice of our oyling the Leather, and choaking 
the Seams with good Cement, there was ſome litle and unpercei- 
ved bole or cranny, whereby ſome Air had paſſage when the noſe 
was accurately ſtopt: but this was not ſo conſiderable, bur thar 
if we drew up the upper Baſis from the lower, the external Air 
would on all ſides preſs the Leather inwards, and ſo make the 
ſhope of the inſtrument very far from being ſo Cylindrical, as ic 
would be if the noſe were left open. ; 

- Wherefore concluding, that notwithſtanding this imperfeRion 
the Bellows would ſerve, though not for both the Experiments 
I deſign'd, yet for one of them, we carefully ſtope the noſe, atter 
we had approach'd the Baſes ro one another, and conveying 
them intoa large Receiver, it quickly appear'd, when the Pump 
was ſet on work, that at every Exſuction of the incumbent Air, 
the Air barbour'd in the folds of the Leather, and the reſt of the 
litle Cavitie that could not bur be left between the Baſes, made 
the upper of thoſe Baſes manifeſtly riſe, though its weight (be- 
cauſe of the thickneſs and ſolidity of the Wood) would ſoon after 
depreſs it again, either by driving out ſome of the Air at ſome 
place where the inſtrument was not ſufficiently Tite, or by ma- 
king it as it were ftrain'd through the Leather it ſelf, and it the 
Pump were agitated ſomewhat taſter than ordinary, the Expanſi- 
on of the internal Air would be greater than could be rendred 
quite ineffeua] 0 ſmalla Leak, and the upper part of the 
Bellows would be foon raiſ'd to a conſiderable height, as would 
appear more evidently if we haſtily let in the external Air, upon 
whoſe ingreſs the Bales would be clapt together, and the upper 
of them a good vvay depreſt, So that the imperteRion of the 
Bellows made the Experiment rather more thanleſs concludings 
for fince there was no external force applied to open them,it not- 
withſtanding that ſome of the included Air could get out of the, 
yer the Spring of the internal Air was ſtrong enough to open the 
Bcllows whea the ambient Air was withdrawo, much m_ 
wou 
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would the effe@ have been produc*'d,it the Bellows had been per- 
fetly ſtanch. 
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EXPERIMENT XXXVIIL 


About an Attempt to examine the Motions and Senſibility of the 
Carteſian Materia ſubtilis, or the Acher, with a pair of Bellows 
(made of a Bladder) in the exhauited Receiver. 


| Will not now diſcuſs the Controverſie betwixt ſame of the 
. Modern Atomiſts,. and the Carteſians; the former of whom 
think, that berwixt the Earth and the Stars, and betwixt theſe 
themſelves there are vaſt Tracts of Space that are empty, ſave 
where the beams of Light do paſs through them; and the later of 
whom tell us, that the Intervals betwixt the Stars and Planets (a- 
mong which the Earth may perhaps be reckon'd) are perfectly 
fill'd, bur by a Matter far ſubtiler than our Air, which ſome call 
Celeſtial, and others «ther, I ſhall nor, I ſay, engage inthis 
controverſie, but thas much ſeems evident, Thar if there be ſuch 
a Celeſtial Matter, it muſt make up far the Greateſt part of the 
Univerſe known to us. For the Interſtellar part of the world (if I 
may (o ſtile it) bears ſo very great a proportion to the Globes, and 
their Atmoſpheres too, (it other Stars have any as well as the 
Earch,) that itis almoſt incomparably Greater in reſpect of them, 
than all our Atmoſphere is in reſpe& of the Clouds, not to make 
the compariſon between the Sea and the Fiſhes that Gvim in it. 
Wherefore I thought it =_ very vvell deſerve a beedful 
Enquiry, whether we can by ſenſible Experiments (for I hear 
what has been attempted by Speculative Arguments) diſcover a- 
ny thing about the Exiſtence, or the Qualifications of this ſo vaſt 
Ather: and I hoped our Curiofity might be ſomewhat affiſted 
by our Engine, it I could manage in it ſuch @ pair of Bellows as I 
cefign'd. For I propos'd tomy = to faſten a convenient weight 
ea 
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to the upper Baſis, andclog the lower with another, great enough 
to keep it Horizontal and immoveable, that when by the help of 
the Turning: key, frequently above mention'd, the upper Baſis 
ſhould be rais'd to its full height, the cavity of che Bellows might 
be bronght to its fall dimenſions. This done, I intended to ex- 
hauſt the Receiver,-and conſequently the thus open'd Bellows 
with more than ordinary diligence, that ſo both the Receiver and 
they might becarefully freed from Air, After vvhichI purpos'd 
to let go the upper Baſe of the Bellows, that being haſtily de- 
preſt by the incumbent Weight, it might ſpeedily enough fall 
down to the lower Baſis, and by fo much, and fo quickly leſſen- 
ing the Cavity, might expell thence the Matter (it any were) be- 
fore contain'd in ir, and that (ifit could by this way be done) at 
the hole of aſlender Pipe, faſten'd either near the bottom of the 
Bellows, or in the upper Baſis: againſt or over the orifice of which 
Pipethere was to be plac'd at a convenient diſtance either a Fea- 
ther, or (if that ſhould prove too light) the Sail of a licle Wind- 
mill madeof Cards, or ſome other light body, and fit to be put in- 
to motion by the impulſe of any Matter that ſhould be torc'd our 
of the Pipe. 

By this means it ſeem'd not improbable, that ſome ſach diſco- 
very might be made, as would not be altogether uſeleſs in our 
Enquiry. For if notwithſtanding the abſence of the Air, it 
ſhould appear by the Effects that a ſtream of other Matter, capa- 
ble to ſet vilible bodies a moving, ſhould iſſue our at the Pipe of 
the compreſt Bellows, it would allo appear, that thete may bea 
much ſubtiller Body than common Air, and as yet unobſerv'd by 
the Vacuiſts, or I their Adverſaries ) the Schools, that may 
even copiouſly be found in places deſerted by that Air; and that it 
is not ſafe to conclude from the abſence of the Air in our Recei- 
vers, and in the uppec part of thoſe Tubes where the Torricellian 
Experiment is made, that there is no other body lete bur an ab- 
ſolute Vacuicy,or (as the Aromiſts call it) a vacu# coacervaii, But 
if oa the other fide there ſhould appear no motion at all to be pro- 
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duc'd, ſo much as in the Feather,it ſeem'd that the Vacuiſts might 
plauſibly argue, thateither the Cavity of the Bellows was abfo- 
lutely empty, or elſe that it would be very difficult co prove by 
any (ſenſible Experiment that it was full, and, if by any other way 
of probation it be demonſtrable, that it was repleniſh'd with A&- 
ther, we that have not yet declar'd for any party, may by our Ex* 
periment be taught to have no confident expectations of eafily 
making it ſeafible by Mechanical Experiments z and may alſo be 
inform'd, that tis really ſo ſubtle and yielding a Matter, that does 
not either eaſily impell ſuch light bodies as even Feathers, or ſen- 
ſibly refiſt as does the Air it ſelf the motions of other bodies 
throughit, and is able without reſiſtance to make its paſſage 
through the Pores of Wood, and Leather, and alſo of cloſer bo» 
dies, which we find not that-the Air doth in its Nataral or wonted 
ſtate penetrate, 

To illuſtrate this laſt Clauſe T ſhall adde, that to make the 
Trial more accurate, I wav'd the uſe of other Bellows, (eſpecially 
not having ſuch as I defired,) & caus'd a pair of ſmall Bellows to 
be made with a Bladder, as a Body, which ſome of our former Ex- 
periments haveevinc'd to be of ſo cloſe a Texture, that Air will 
rather break it than paſle through it : and that the Bladder might 
no where looſe its entireneſs by Seams, we glued on the two Ba- 
ſes, the one to the borrom, and the other to the oppoſite part of 
it, ſo that the Neck came out at a hole purpoſely made for it; ic 
the upper Baſis, and into the Neck it was eafte to inſert what pipe 
we thought fit, binding the Neck very cloſe to it on the outfide, 
We had likewiſe Thoughts to have another pair of Tite Bellows 
made witha very light Clack in the lower Baſis, that by haſtily 
crawing up the other Baſis, when the Receiver and Bellows were 
very caretully exhauſted, we might ſee by the reſt, as the lifting 
up of the Clack, whether the ſubtle Matter that was expell'd by 
the upper Bafis in its Aſcent, would, according to the Modern 
Dodrine of the Circle made by moving Bodies, be impell'd up 
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Wealſo thought of placing the licle Pipe of the Bladder: bel- 
lows (if I may ſo call them) beneath the ſurface of Water exqui- 
fitely freed from Air, that we might ſee whither upon the De- 
preſſion of the Bellows by the incumbent Weight, when the Re- 
ceiver was carefully exhauſted, there would be any thing expell'd 
at the Pipe, that would produce Budbles in the liquor, wherein 
its Orifice was immerſt. 

To bring now our ConjeRures to ſome Trial, we put into a 
capp'd Receiver the Bladder accommodated as before is meatio- 
ned, and though we could have wiſh'd it had been ſomewhat lare 
ger, becauſe it contaia'd but between half a Pint anda Pint, yet in 
regard it was fine and limber, and otherwiſe fic for our Turn, we 
reſolv'd to try how it would do; and to depreſs the upper Bafis 
of theſe litle Bellows the more eaſily and uniformly, we cover'd 
the round piece of Paſtboeard, that made the upper Baſis, with a 
Pewrter-plate, (with a hole init for the neck of the Bladder, ) 
which nevertheleſs upon trial prov'd not ponderous enough, 
whereby we were oblig'dto afliſt it by laying on it a Weightof 
Lead. And to ſecure the above mentioned Feather, (which had 
a ſlender and flexible Stem, and was left broad at one end, and 
faſtned by Cement at the other, ſoas to ſtand with its broad end 
at 4 convenient diſtance juſt over the Orifice of the Pipe,) from 
being blowa aftde to either hand, we made it to move ina perpen- 
dicular flit in a piece of Paſtboard, that was faſtned to one part of 
the upper Baſis, as that which the Feather was glued to was to an- 
other part, Theſe things being thus provided, the Pump was 


* feta work, and as the ambient Air was from time jo time with- 


drawn, ſo the Air in the Bladder expanded it ſelf ſo ſtrongly, as 
to lift up the meralline Weight,andyet in part to (ally out at the 
litle Glaſs- pipe of our Bellows, as appear'd by its blowing up the 
Feather, and keeping it ſuſpended till the Spring of the Air in the 
bladder was too far weakned to continue to do as it had done; 
Ja the mean time we did now and then, by the help of a ſtriag faſt- 
en'd to ths Taraing- key, and the upper Balts of che _— ler 
| own 


Touching the ſpring and weight of the Air, Tt 


down that Baſis a litle, to obſerve how upon ics ſiaking the blaſt 
againſt the Feather would decreaſe, as the Receiver was further 
and further exhauſted. And when we judg'd it to be ſufficiently 
freed from Air, we then let down the Weight, but could not per- 
ceive that by ſhutting of the Bellows the Feather was at all blown 
up, as it had been wont to be, though the upper Baſis were more 
than uſually depreſt. And yet it ſeems ſomewhat odd , thar 
when, for Curioſity, in order to a further Trial, the Weight was 
drawn up again, as the upper baſis was rats'd from the lower, the 
ſides of the Bladder were (enſibly (though not very much) preſt, 
or drawn inwards. The Bellows being thus opened, welet down 
the upper baſis again, but could not perceive that any blaſt was 
produc'd; for though the Feather, chat lay juſt over and near the 
orifice of the litle Glaſs Pipe, had ſome motion, yet this ſeem'd 
plainly to be bur a ſhaking and almoſt vibrating motion (to the 
right and left hand,) which it was put into by the upper baſis, 
which the ſtring kept from a ſmooth and uniform deſcent , but 
not to proceed from any blaſt iſſuing out of the cavity of the 
Bladder. And for further ſatisfaRtion we caus'd ſome Air to be 
let into the Receiver, becauſe there was a poſlibility, that una- 
wares tO us the {lender Pipe might by ſome accident be choak'd: 
but though upon the return of the Air into the Recciver, the ba- 
ſes of the Bellows were preſt cloſer together, yet ir ſeem'd that, 
according to our Expectation, ſome litle Air got through the 
Pipe into the cavity of the Bladder: for when we began to vvith» 
draw again the Air we had let into the Receiver, the Bladder be- 
ganto ſwell again,and upon our letting down the Weight,to blow 
up and keep up the Feather, as had been done before the Recei- 
ver had been ſo well exhanſted. What conjecture the opening 
and ſhutting of our litle Bellows, more than once or twice, with- 
out producing any blaſt ſenſible by the raiſing of the Feather, 
gave (ome of the by. ſtanders, may be ealily gueſs'd by the pream. 
ble of this Experiment, buc whilſt I was endeavouring to proſe- 
Cute it tor my own turther jatormation., a miſchance that _ 
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the Inſtrument, kept me from giving my ſelf the deſir'd ſatisfaRi- 
on. 


—_ 


EXPERIMENT XXXIX, 


About 4 further attempt to proſecute the Inquiry propos'd in the 
foregoing Experiment, 


th Onſidering with my ſelf, that by the help of ſome contrivan- 

ces not difficult, a Syringe might be made to ſerve, as far as 
our preſent occaſion required - in ſtead of a pair of Bellows; I 
thought it would not be imptoper to try a differing, . and, in ſome 
regards, a better way to proſecute an attempt, which ſeem'd to 
meto deſerve our Curioſity, 

I caus'd then to be made, for the formerly mentioned Syringe, 
in ſtead of its ſtreight Pipe, a crooked one; whoſe ſhorter Leg 
was parallel to the longer, And this Pipe was for greater cloſe- 
neſs, after 'twas (crew'd on carefully, faſtned with Cement to the 
Barrel; and becauſe the Braſs-pipe could (ſcarce be made ſmall e- 
nough, we caus'd a ſhort and very ſlender Pipe of Glaſs co be pur 
into the orifice of the ſhorter Leg, and diligently faſten'd to it 
with cloſe Cement, Then we causd the Sucker (by the help of 
Oyl, Water, ans moving it up and down) to be made to go as 
ſmoothly as might be, wichout lefſening the ſtanchneſs of the Sy- 
ringe. After this, there was faſtned to the handle of the Ram- 
mera Weight, made in the form ofa Ring, or Hoop, which by 
reaſon of its figure might be ſuſpenfed from the newly mention'd 
handle of the Rammer, and hang looſe on the outſide ot the Cy- 
linder, and which both by its Figure and its Weight might evenly 
and {wiftly enough depreſs the Sucker , when That being drawn 
up the Weight ſhould be let go. This Syrioge thus furniſhed, 
was faſtneq to a broad and heavy Pedeſtal, to keep it in its verti- 
cal poſture, and to hinder ic from Tottering, notwithſtanding 
theWelght that clogg'd it, And beſides all theſe things, there 

was 
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was taken a Feather, which was about two inches long, and of 
which there was left at the end a piece about the breadth of a 
mans Thumb.naile, (the reſt on eicher fide of the (lender ſtalk 
(ifI may ſo call it) being ſtript off) ro cover the hole of the ſlender 
Glafs pipe of the Syringe; for which purpole the other extreme 
of it was (o faſtned with Cement to the lower part of the Syring, 
(or toits Pedeſtal,) that the broad end of the Feather was plac'd 
(as the other Feather was in the foregoing Experiment) juſt over 
the litle orifice ofthe Glaſs, at ſuch a convenient diſtance, that 
when the Sucker was a litle (though but very litle) drawn up and 
I«t goagain, the Weight would depreſs it taſt enough to blow 
up the broad part of the Feather, as high as was permitced by the 
reſiſtance of the Stalk, (and that was a good way,) the Spring of 
which would preſently reſtore the whole Feather to its former 
poſition. 

All theſe things being done, and the handle of the Rammer 
being tied to the Turning- key of a capp'd Receiver, the Syringe 
and its Pedeſtal were incloſed in a capacious Receiver, (for none 
but ſuch a one could contain them, and give ſcope for the Ram- 
mers motions,) and the Pump being ſet on worke, we did, after 
ſome quantity of Air was drawn out, raiſe the Sucker a litle by 
the help of the Turning- key, andthen turning the ſme Key the 
contrary way we ſufter'd the Weight to depreſs the Sucker, thar 
we might ſee at what rate the Feather would be blown up; and 
finding that it was impell'd forceably enough, we caus'd the pum- 
ping to be ſo continned, that a pretty many. pauſes were made, 
during each of which we rais'd and depreſs'd the Sucker as before, 
5nd had the opportunity to obſerve, That as the Receiver was 
more and more exhauſted of the Air, ſo the Feather was leſs and 
leſs briskly driven up, till at length, when the Receiver was well 
emptied, the uſual elevations and depreſſions of the Sucker 
would not blow it up or all chat I conld perceive, though they 
were far more frequently repeated than ever before; nor was [ 
content to look heedtully my ſelf, but I made one whom I had 

Olten 
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often imploy'd about Pneumatical Experiments to watch atten- 
tively, whilſt I drew up, and let dowa the Sucker, but he affirm'd 
that he could not diſcern the leaſt beginning of Aſcenſion in the 
Feather: And indeed to both of us it ſeem'd, that the licle and 
inconſiderable motion that was ſometimes (not alwayes) to be 
diſcern'd in the Feather, proceeded not from any thing that iſſued 
out of the Pipe, but from ſome litle Shake, which twas difficule 
not to give the Syringe and Pedeſtal, by the raifing and depreſs 
fing of the Sucker. ' | | 
And that which made our Phenomenon the more conſiderable, 
was, that the Weight that carried down the Sucker being ſtill the 
ſame, and the motions of the Turaing-key being eafte to be 
made equal at ſeveral times, there ſeem'd no reaſon to ſuſpeR 
that Contingencies did much (if at all) favour the ſucceſs; bur: 
there hapned a thing, which did manifeſtly enough disfavour it. 
For I remember, that before the Syringe was pur' into the Receie 
ver, when we were trying how the Weight would depreſs it, and 
it was thought that though the Weight were conveniently ſhap'd, 
yetit wasalitle of the leaſt; I would not alterit, but foretold, 
that when the Air in the Cavity of the Syringe (that now reli- 
ſed the quickneſs of its deſcent, becauſe ſo much Air could not 
eahly and nimbly get out at ſo ſmall a Pipe) ſhould be exhauſted 
with the other Air of the Receiver, the elevated Sucker would 
fall down more eaſily, which he, that was imploy'd to manage the 
Syringe whilſt I watch'd the Feather, affirm'd himſelf atterwards 
to obſerve very evidently, Sothar when the Receiver was ex- 
hauſted, it there had beeniathe cavity of the Syringea matter as 
fitas Air to make a Wind of, the Blaſt ought to have been Grea- 
ter, becauſe the celerity that the Sucker was depreſt with was ſo. 
After we had long enough tried in vain to raiſe the Feather, 1 
order'd ſome Air to be let into the Receiver, and though whea 
the admitced Air was but very litle, the motions of the Sucker 
had ſcarce if at all any ſenſible operation upon the Feather, yer 


whea the quantity of Air began to be ſomewhae —— 
the 
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the Feather began to be alitle mov'd upwards, and ſo by letting 
in Air nocall at once but more and more trom time to time, and 
by moving the Sucker up and down in the intervals of thoſe 
times of admiſſion, we had the opportunity to obſerve,that as the 
Receiver had more Air init, the Feather would be more briskly 
blown up. 

But not content with a ſingle Tryal of an Experiment of this 
conſequence, we cauſed the Receiver to be again exhauſted, and 
proſecuted the Tryal with the like ſucceſs as before, onely this 
one Circumſtance, that we added for confirmation,may be befit to 
be here taken notice of, Haviag, after the Receiver was exhau- 
ſted, drawn up and let fall the Sucker divers times ineftecually 
though hitherto we had not uſually raig'd it any higher ar a time, 
than we could by one turn of the hand, both becauſe we could 
not ſo conveniently raiſe it higher by the Hand alone, and becauſe 
we thought it unneceſſary, ſince that height ſuffic'd tro make the 
Air briskly toſs ap the Feather; yet ex ab»ndanti we novv took 
an inſtrument that was pretty long and fit ſo totake hold gn the 
Turning-key, that we could ealily raiſe the Sucker between two 
and three inches (by our Zſtimare) at a time, and nimbly depreſs 
it again; and for all this, which would much have increas'd che 
Blaſt, if there had been a Matter fit for it in the Cavity of the Sy- 
ringe, we could not ſenſibly blow up the Feather, till we had lec a 
litle Air into the Receiver. 

To be able to make an eſtimate of the Quantity of Air 
pamp'd out, or let in, when the Feather vvas ſtrongly or faintly, 
or not at all rais'd by the fall of the Sucker, vve took off the Re- 
ceiver, and convey'd a Gage into it, but though for a vyhile vve 
made ſome uſe of our Gage, yet a miſchance befalling it before 
the Operation was quite ended, I ſhall forbear to adde any thing 
concerning that Tryal, and proceed tu ſay ſomething of another 
Atcempt, wherein though l toreſaw and met with (uch difficul- 
ties, as kept me from doing altogether what I deſtred, yet the ſac» 
ceſs being almoſt as good as my be expeRed, I ſhall veature 

to 
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to acquaint Your Lordſhip with the Tryal, which was this. 

In tead of the hitherto imploy'd Pipe of Braſs, there was well 
faſted (with Cement) tothe Syringe a Pipe of Glaſs, whoſe fi- 
oure differ'd from that of the other in this particular, that the 
ſhorter {or remoter) Leg of onr new Pipe, after it had for a while 
been carried parallel to the other Leg, was bent off ſo, that above 
an inch anda half of it tended downwards, thzr the orifice of it 
might be immerſt into Water contain'd in a ſmall open Jarr. The 
delign of which contrivance was, that when the Receiver ſhould 
be well exhauſted, we might -(according to what I told Your 
Lordſhip vvas at firſt deſign'd) try vvhether by the raiſing and 
depreſſing of the Sucker any ſuch Matter would be driven out at 
the noſe of the Pipe, as would produce bubbles in the incumbent 
Water,which, Air(though highly rarcfied, perhaps to ſome hun- 
dreds of times beyond its wonted Dimenſions,) is capable of do- 


+, 4ng. AndI chooſe to imploy rather Water than Quick-filver, 


becauſe though by uſing the. later I might hope to be leſs trou- 
bled with bubbles, yet the ponderouſneſs and opacity of it ſeem'd 
to outweigh that convenience. | 

I need not tell Your Lordſhip, that in other reſpeRs this Ex- 
periment was made like the former, ſo that I ſhall mention onely 
its peculiarities, which were, That as the Air was pump'd oat of 
the Receiver, that in the Glaſs pipe made its way through the 
Water in Bubbles, and alicle Air having once by a ſmall Leak 
got in, and forc'd ſome of the Water out of the Jarr into the pipe, 
when the Receiver was again vvell emptied, both that Water 
andevea the litle quantity of ſtagaant Water, that was contain'd 
inthe immerſt part of the Pipe, produc'd ſo many bubbles of ſe- 
veral {izes, as quite diſturb'd our Obſervations. Wherefore we 
let alone the Receiver , exhauſted as it was, for 6 or 7 hours, to 
give the Water time to be freed from Air, and then cauſtng whac 
Air might have ſtolen into be again pump'd our, till we had per- 
ceiv'd by the Gage that the Receiver was well exhauſted, we 
caus'd the Sucker (of the Syrioge) to be rais'd and depreſt diverſe 
e1mes 
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times, and though even then a Bubble vvould now and then 
make our Oblervations troubleſome, and leſs certain, yet it ſeem'd 
to us, that wiien we were not thus confounded, we ſometimes ob- 
ſerved that the clev2tion 2nd tall of the Sucker, thoughreiterated, 
did not drive out at the Pipe any thing that made any diſcernable 
bubbles in the incumbent Water, tor chough there would appear 
now and then ſome ſmall bubbles on the furtace of the Water, 
yet I could not perceive that the Matter that made them, iſſued 
out at the Pipe; and ſome of them manifeſtly proceeded from A- 
erial Particles, ti]l then lurking in the Water, as I concluded trom 
the place and time of their riſing. But this Non-eruption of 
bubles at the nole of the Pipe, vyas not that which gave me the 
moſt of ſatisfation. For at length both I and another had the 
opportunity to obſerve the Water in the immerſt part of the 
Pipe, which was very ſlender, to be about an inch higher than the 
reſt of the ſtagnant Water, and to continue at that height or 
place in the Pipe, though the Sucker vvere divers times together 
rais'd and depreſl'd by Gueſs between 2 and three inches at atime. 
W hich feem'd to argue, either that there was a vacuum in the ca» 
vity of the Syringe, or elie that it it were full of ther, that bo. 
dy vvas ſo (ubtle, that the impulſe it received from the falling 
Sucker vvould not make it diſplace a very htle Thread (per- 
haps not exceeding a Grain in Weight) ot Water that vvas in the 
ſlender Pipe, though it 3ppear'4 by the bubbles, that ſometimes 
diſclos'd them(e!ves in the Water, atter the Receiver had been 
exhauſted, that far more Water vvould be diſplac'd and carried 
up by a (mall bubble conſiſting of ſuch rarified Air, that accor- 
ding to my Aſtimate the Aerial particles of it did not, before the 
Pump vvas begun to be ſet on vvork,take up in the Water a five- 
hundredth part of the quantity of a Pins head. 

But whilſt we were conlidering what to do further in our Try- 
al, a litle Air, that ſtrain'din at ſome ſmall undiſcoverable Leak, 
drove the Water into theemptied part of the Pipe, and pur an 
end for that time to our Tryal, which had been too toylſome to 
invite us then tO reiterate it. T 3 I 
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I had indeed thoughts of proſecuting the Enquiry , by dropping 
from the top of the exhauſted Receiver light Bodies convenient- 
ly ſhap'd, to be turn'd round, or otherwiſe put out of their ſim- 
pleſt motion of Deſcent, if they met with any reſiſtance in their 
fall; and by making ſuch Bodies move Horizontally an. other- 
wiſe inthe Receiver, as' vvould probably diſcover whither they 
were aſkiſted by the medium: and other contrivances and wayes 
I had in my thoughts, whereby to proſecute our Enquiry, but 
vvanting time for other Experiments, I could not ſpare ſo much 
as was neceſſary to exhauſt large Receivers ſo diligently, as ſuch 
nice Trials would exa&; and therefore I reſolv'd to deſiſt, till I 
had more leiſure than I then had, ( or have fince been Maſter 
of.) 

Ia the interim, thus much we ſeem to. have already diſcovered 
by our paſt Tryals, that if when our Veſlels are very diligently 
freed from Air, they are full of Ather, that Acher is ſuch a bo- 
dy, aS will not be made ſenſibly to move a light Feather by ſuch 
an impulſe as would make the Air manifeſtly move ir, not onely 
whilſt tis no thinner than common Air, but whea tis very highly 
rafified, (which, ifI miſtakenot, it was in our Experiment ſo 
much, as to be brought to take up above an hundred times more 
room than before.) 

. And one thing more we gain'd by the Tryal made with water, 
namely a clear confirmation of what I deliver'd inthe 34 Ex- 
periment, about the cauſe of the Suction that is made by Syrin- 
es; for Your Lordſhip may remember, that at the cloſe of the 

xperiment we have all this while been reciting, I obſerv'd, that 
when the externil Air was ſo very well withdrawn, the pulling up 
of the Sucker would not -make the ſtagnant Water, that the Pipe 

of the Syringe was immerſt in,to alceni! one inch,or ſo much as the 
; teath part of it, 
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EXPERIMENT XL. 


CA bout the fallingin the Exhauſted Receiver,of 4 light Body, fitted 
to have its motion viſibly varied by a ſmall reſiſtance of the Air, 


PArtlyto try whether in the ſpace deſerted by the Air, drawn 
out of our Receivers, there would be any thing more fit to 
reſiſt the motion of other light Bodies through ir, than in the for- 
mer Experiment we found It to impell them into motion; and 
partly for another purpoſe to be mentivn'd by and by, we made 
the following Tryals, 

Wetook a Receiver, which, thovgh leſs tall than we. would 
hive had, was the longeſt we could procure: and that we might be 
able, not ſo properly to let down as, to ler” falla Bodyin it, we (o 
faſtned a ſmall pair of Tobacco» Tongs to the infide of the Re- 
ceivers Braſs- Cover, that by moving the Turning- key, we might 
by a ſtring tied to one part of them, open the Tongs, which 
elſe their own Spring would keep ſhur. This being done, the 
next thing was to provide a Body, which vyould not fall down 
like a Stone, or another dead Weight through the Air, but would 
in the manner of its deſcent ſhew, that its motion was ſomewhar 
reſiſted by the Air; vvherefore that vve might have a Body that 
vvould be turn'd about Horizonta)ly (as it were) in its fall, we 
thought fit to joyn Croſs-wiſe four broad and light Feathers 
| (each about an Inch long) at their Quils with a licle Cemeat, 
into vvhichvve alſo ſtuck perpendicularly a ſmall Label of Pa- 
per, aboutan 8 of an inch in breadth, and ſomewhat more in 
height, by vvhich the Tongues might take hold of our light In- 
ſtrameat vvithout touching the Cement, which elſe might ſick 
to them, 

By the help of chis (mall piece of Paper, the litle Iaſtrament, 5: 
of yvhich it made a part, vvas ſo taken hold of by the Tongs, Fig the 
that it hung as Horizoutal as ſuch a thing coald well be plac'd: © 
and 
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and then the Receiver being cemented on to the Engine, the 
Pamp vvas diligently-ply'd, till it appear'd by a Gage, which had 
been conveyed in, that the Reciver had been carefully exhiuſted: 
Laſtly, our eyes being attentively fix*d upon the connected Fea- 
thers, the Tongs were by the help of the Turning-key open'd, 
and thelicle Inſtrumeat ler fall, which, though in the Air ic had 
made ſome turns in its deſcent from the Came height it now fell 
from, yet now it deſcended like a dead Weight, without being 
perceiv'd by any of us to make ſo much as one Turn, or apart of 
It: notwithſtanding which I did, for greater ſecdrity, cauſe the 
Receiver to be taken off, and put on again, atter the Feathers 
were taken hold of by the Tongs , whence being let fall in the 
Receiver unexhauſted, they made ſome Turns in their deſcent, as 
they alſo did being a ſecond time let fall after the ſame manner. 

But whea after this, the Feathers being plac'd as before, we 
repeated the Experiment by carefully pumping out the Air, nei- 
ther I nor any of the By-ſtanders could perceive any thing of 
Turning in the deſcent of the Feathers; and yer for further (ecu- 
rity welet them fall ewice more in the unexhauſted Receiver, and 
found them to turn in falling as before; whereas when we dida 
3*cimelet them tall inthe well exhauſted Receiver, they fell after 
the ſame manner as they had done formerly, when the Air, that 
vvould by its reſiſtance have turn'd them round, vvas remov'd 
out of their vvay. | 

Note 1. though (as I intimated above) the Glaſs, vvherein 
this Experiment was made, were nothing near ſo tall as I won'!d 
have hzd it, yet it was taller than any of our ordinary Receivers, 
it being in height abour 22 inches. 

2. Onethat had had more leiſure and conveniency , might 
have made a more commodious Inſtrument than that we made 
uſe of: for being accidentally viſited by that Sagacious Mathe« 
matician D* ren, and ſpeaking to him of this matter, he was 
pleas'd with great dexterity as well as readineſs tro mike me a lit- 
tle Inſtrument of Paper, on which, when twas let fall, _—_ 

ance 
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ance of the Air had ſo manifeſt an operation, that I ſhould have 
made uſe of it in our Experiment, had it not been caſually loſt 
when the ingenious Maker was gone out of theſe parts. 

3. Though I have but briefly related our having ſo order'd 
the matter, that we could conveniently let fall a Body in the Re- 
ceiver when very well exh:uſted, yer tocontrive and put in pra- 
ice what was neceſſary to perform this, was not (o very eafie, 
and it would be difhcult ro deſcribe it circumſtantially without 
very many words; tor which reaſon I forbear an account, that 
would prove too tedious to us both, 

4. What has been hitherto related, was done in proſecution 
of but one of the two Deſigns I aim'd at in the foregoing Contri- 
vance, by which I intended, it I could have procured a Receiver 
tall enough, to try whether Bodies (ſome very light, and ſome 
heavier) being let fall when the Air was very diligently pump'd 
out, would not deicend ſomewhat faſter than it the Receiver 
were full of Air, But though I had provided a Pendulum that 
vibrated quarters of Seconds, yet the Glaſs being no higher than 
- it was, the Deſcent even of our Feathers took up (© litle time, 
that even this Pendulum was of no uſe;onely it ſeem'd to all of us 
that were preſent at making the above recited Tryals, that when 
the Feathers were let fall at ſuch times as the Air (that would have 
turn'd them round in their deſcent) was removed, they came to 
the bottom ſenſibly ſooner than at other times, Burt when we 
ſhall have opportunity to repeat the Experiment in taller Glaſles, 
and to make {ome variation of it, I hope to be able to give Your 
Loreſhip a fuller ſatisfaRtion about this Particular. And in the 
mean while I ſhall forbear to examine whether the Air mighc 
ſomewhat retard the deſcent of the Feathers upon ſome other ac- 
count, or meerly upon that of its being a med;#m not quite devoid 
of Gravity. 

ANNOtalions. | 

1.But here I muſt be ſo ſincere as to inform Your Lordſhip,that 
this 40 Experiment ſeem'd not to prove ſo much as did the 
fore- 
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foregoing made with the Syringe: for being ſaſpicious that, to 
make the feathered body above mentioned turnin its fall, there 
would need a reſiſtance not altogether incon(iderable, I caus'd the 
Experiment to be repeated, when the Receiver was by our Aſti- 
mare (which was not made at random neither) licle or nothing 
more than half exhauſted, and yet the remaining Air was too far 
rarified to make the falling Body manifeſtly turn, 

2. Andyetperchance it would have hapned otherwiſe, if the 
Receiver had been tall enough; which though I had not then lea- 
ſure and conveniency to make it, yet it will not be amiſs to ler 
Your Lorſhip know by what means we did, that it might be 
ſomewhat fit to make the recited Experiment and ſome others, 
bring it to the height it had, which did conſiderably exceed that 
of the talleſt Glaſs we could then procure. 

Tolengthen our Receiver therefore, we thought fit to try, 
whether we could not cloſe enough faſten to the bottom of ir 
with very good Cement a Cylindrical Pipe of Laton, whoſe up- 
per orifice ſhould have neer the ſame breadth with che bottom of 
the Glaſs. And though this Contrivance ſeem'd liable to a cou- 
ple of not mean difficulties; The one, that the Laton being every 
where bended,” and in ſome places neceſſary to be ſoucer'd , ir 
would be very hard (3s indeed we found it) to ayoid ſome (mall 
cracks and leaks: And the other, that if the metalline Pipe were 
wide enough, ſo great and heavy a pillar of the Atmoſphere would 
come to bear againſt it, as to prels it inwards, if not alſo to break 
itz yet we hoped we ſhould be able to obviate both of thele in- 
conveniences. Againſt the firſt of which our Remedy was, to 
Coatover very carefully the whole Pipe with the ſame cloſe Ce- 
ment, wherewith we faſtned it to the Glaſs Receiver. And againſt 
the Second, we provided a litle Frame, conſiſting of divers (mall 
Iron Bars faſtned together; which Frame (though twere not too 
wideto go into the Cylinder of Laton, yet it) was wide enough 
to be ſo neer it on the inſide, that (though the weight of the 
Atmoſphere ſhould, as we feared, preſs the Laton (o as to make 
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it yield inward, yet) it could make it bend no further chan the 
Iron- frame would permit, which was not far enough to ſpoile ei- 
ther the Receiver or the Experiment. And this not uopleaſanc 
phenomenon would ſomewhat ſurpriſe unaccuſtomed SpeRators, 
that when after the Receiver had been very well exhauſted, the 
external Air was permitted to return, there would be heard du» 
ring ſome time, from the metalline part of che Receiver, divers 
Sounds brisk enough, which would make an odd Cracking noiſe 
proceeding from the Laton- plate, which having been forceably, 
—_— but ſlowly, bent inwards by the predominant Preſſure of 
the Atmoſphere, was now aſſiſted by the Preſſure of the return- 
ing Air, to regain its former Figure. Aad as I thought not fic 
ro omit this Circumſtance, becauſe it confirms the praRicables 
neſs of the Remedy propos'd againſt the 2* Inconvenience; ſo I 
thought fit to mention this way ot enlarging and heightning Re- 
ceivers, becauſe what we have related ſeems co give Grounds of 
hoping that this Gontrivance may be made good uſe of in divers 
other Tryals, and particularly in attempts to make Receivers ca- 
pacious enough to contain larger Animals, and perhaps evena 
Boy, or a Man, In order to ſome of which purpoſes we indea- 
voured toget an improvement made of our Metalline Cylinder 
by additional contrivancesz but could not (where we then were} 
get Artificers, that would perform what was directed, 
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EXPERIMENT XLL 


About the propagation of Sounds in the Exhauſted Re- 
celver, 


O make ſome further Obſervation than is mention'd in the 
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veying of Sounds ina Glaſs whence the Air is drawn out, we im- 
ployda Contrivance, of which (becauſe we wake uſe of it in di- 
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yers other Experiments) it will be requifice to give Your Lord» 
ſhip here ſome ſhort deſcription, 

We caus'd to be made at the Turners a Cylinder of Box, or 
the like cloſe and firme Wood, and of a length ſuitable ro that of 
the Receiver it was to be imploy'd in. Out of the lower Baſis of 
this Cylinder (vvhich might be about an inch and a half in Dia- 
meter) there came a ſmaller Cylinder or Axle-tree not a quarter 
ſo thick as the other, and leis than an inch long: this vvas Turn'd 
very true,that it might move to & fro(or,as the Tradeſmen call ic, 
Ride) very ſmoothly in alicle Ferrule or Ring of Braſs, that was 
by the ſame Turner made for it in the midſt of the fixt Trencher, 
(as we call a piece of ſolid Wood ſhap'd like a Milſtone,) being 
4 or 5 inches (more or leſs according to the wideneſs of the Re- 
ceiver ) in breadth, and between one and two in thickneis; and 
in alarge and round Groove, or Gutter, purpoſely made in the 
lower part of this Trencher, I caus'd as much Lead as vvould fill 
itup to be plac'd and faſten'd, that it might keep the Trencher 
from being eaſily mov'd out of its place or poſture, and in the 
upper part of this Trencher itvvas intended that Holes ſhould be 
madeat ſuch places as ſhould be thought fit, to place bodies at ſe» 
veral diſtances as occafion ſhould require, The upper Baſis of the 
Cylinder had alſo coming out of the midſt ofit another Axletree, 
but wider than the former, that, into a Cavity made io it, it might 
receive the lower end of the Turning-key divers times already 
mentioned, to which twas to be faſtned by a ſlender peg of Braſs, 
thruſt through two correſpondent holes, the one made in the 
Key, and the other in the newly mentioned Socket (it I may ſo 
call it) of the Axletree, Befides all vvhbich, there were divers 
Horizontal Perforations bored here and there in the Pillar it (elf, 
to which this Axis belong'd, vvhich Pillar we ſhall tro avoid am- 
biguity call the Vertical Cylinder, The general uſe of this con- 
trivance (whoſe other parts need not to be mentioned before the 
Experiments where they are imploy'd) is, that the end of the 
Turning- key being put into the Socket, and the lower Axis of 
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the Vertical Cylinder into the Trencher, by the motion of the 
Key a Body taſten'd at one of the holes to the Cylinder may be 
approach'd too, or remov'd from, or made torub or ſtrike againſt 
another Body faſtned in a convenient poſture to the upper part of 
the Trencher, 

To come now to our Tryal aboat Sounds, vve caus'd a Hand» 
Bell (yvhoſe Handle and Clapper weretaken away) to be ſo faſt- 
nedtoa ſtrong Wire, that, oneend of the Wire being made faſt 
in the Trencher, the other end, vvhich vvas purpoſely bent down» 
wards, took hold of the Bell. In another hole, made in the cir- 
rumference of the ſame Trencher, vvas vvedg'd in (vvith a woo0- 
den Peg) a Steel-ſpring, to whoſe upper part was tied a Gad of 
Iron or Steel, leſs than an inch long, but of a pretty thickneſs. 
The lengrh of this Spring was ſuch, as to make the upper part of 
the Hammer (it I may fo call the piece of Iron) of the (ame heighc 
with the Bell, and the diſtance of the Spring from the Bell was,  ... 
ſach, that when ic was forc'd back the other way , it might at its ,y7e 118 1e- 
return make the Hammer ſtrike briskly vpon the outſide of theferr's t. 
Bell. 

The Trencher being thus furniſht and plac'd in a Capp'd Re- 
ceiver, (as You know, for brevity ſake, we uſe to call one that is 
ficted with one or other of the Braſs Covers, often mentioned 
already,) the Air was diligently pump'd out; and then, by the 
help of the T urning- key, the Vertical Cylinder was made to go 
round, by which means as often as either ofa couple of tiff Wes, 
or {mall Pegs, that were faſtned at right Angles into holes, made 
not far from the bottom of the Cylinder, pals'd ( «nder the Bel, 
and) by the lately mentioned Spripg; they forceably did in their 
paſſage bend ict from the Bell, by which means, as ſoon as che 
Wire was gone by, and the Spring ceas'd to be preſs'd, it would 
fly back with violence, enough to make the Hammer give a (mart 
ltroak upon the Bell. And by this means we could both contie 
nue the Experiment at diſcretion, and make the percuſhons more 
equally ſtrong than it would otherwiſe have been eaſie to "_ 
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The event of our Tryal was; That, when the Receiver was 
yvell emptied, it ſometimes ſeem'd doubtful, eſpecially ro ſome 
of the By-ſtanders, whether any Sound were produc'd or no; bur 
ro me for the moſt part it ſeem'd, that afrer much attention I 
heard a Sound, that I could but juſt hearz and yer, vvhich is odd, 
me thought it had ſomewhat of the nature of Shrilaeſs in it, bur 
ſeem'd (which is not ſtrange) to come from a good way off, Whe- 
ther the often turning of the Cylindrical Key kept the Receiver 
from being ſo ſtanch as elſe it vyould have been, opon vyhich 
ſcore ſome litle Air might infinuace it ſelf, I ſhall not poſitively 
determine: but to diſcover vyhat intereſt the Preſence or the ab» 
ſence of the Air might have in the Loudneſs or Lowneſs of the 
Sound, I caus'd the Air to be let into the Receiver, not all at once 
butar ſeveral times, with competent intervals between them, by 
which Expedient it was eafie to obſerve, that the Vertical Cylin- 
der being till made to go round, when a litle Air vvas let in, the 
ſtroak of the Hammer upoa the Bell (that before cou!d now and 
then not be heard, and for the moſt part be bur very ſcarcely 
heard) began to be eaſily heard, And when alitle more Air was 
let in, the Sound grew more and more audible, and ſo increaſed, 
till the Receiver was again repleniſhed with Air, though even 
then(that we omit not That phenomenon) the Sound was obſerv'd 
to be much leſs loud than when the Receiver was not interpos'd 
between the Bell and che Ear. 

And whereas in the already publiſh'd Phy ſico- Mechanical Ex- 
periments I acquainted Your Lordſhip with what I obſerv'd a- 
bout the Sound of an ordinary Watch in the Exhauſted Receiver, 
I ſhall now adde, that That Experiment was repeated not long 
ſiace, with the addition of ſuſpending in the Receiver a Watch, 
with a good Alarum, which was purpoſely ſo fer, that it might, 
before it ſhould begin to ring , give us time to cement on 
the Receiver very carefully, exhauſt it very diligently, and ſertle 
our ſelves in a filent and attentive poſture. And to make this 
Experiment in ſome reſpeR more accurate than the others w 
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made of Sounds, we ſecur'd our ſelves againſt any leaking at the 
Top, by imploying a Receiver that was made all of one piece of 
Glaſs, (and conſequently had no Cover cemented on to it,) being 
farniſh'd onely within (when twas-firſt blown) with a Glaſs- knob 
or Button, to wbicha ſtring might be tied. And becauſe it might 
be ſuſpected, that if the Watch were ſuſpended by its own Silver 
Chain, the cremulous motion of its ſounding Bell might be pro- 
pagated by that Meralline Chain to the upper part of the Glaſs; 
to obviate this as well as we could, we hung the Watch, not by 
its Chain, but by a very ſlender Threail, whoſe upper end was 
taſtned to the newly mentioned Glaſs-butron, 

Theſe things being done, and the Air being carefully pump'd 
out, we ſilently expected the time when the Alarum ſhould begin 
to ring, which 'twas eaſte to know by the help of our other 
Watches; but not hearing any noiſe ſo ſoon as we expected, it 
would perhaps have been doubred whether the Watch continued 
Going, if for prevention we had not order'd the matter ſo, that 
we could diſcern it did not ſtand ſtill, Wherefore I defir'd an 
ingenious Gentleman to hold his Ear juſt over the Button, ar 
which the Watch was ſuſpended, and to hold it alſo very near to 
the Receiver, upon which he told us that he could perceive, and 
but juſt perceive ſomething of Sound, that ſeem'd ro come from 
far z though neither we that liſtned very attentively near other 
parts of the Receiver, nor he, it his Ears wereno more advanta- 
ged in point of poſition than Ours, were ſatisfied that we heard 
the Watchat all. Wherefore ordering ſome Air to be let in, 
we did by the help of atcention begin to hear the Alarumz whoſe 
Sound was odd enough, and, by returning the Stop-cock to keep 
any more Air from getting in, we kept the Sound thus low for a 
pretty while, after which a litle more Air, that was permitted to 
enter, made it become more audible; and when the Air was yet 
more freely admitted, the by ſtanders could plainly hear the noiſe 
of the yet continuing Alarum at a conladerable diſtance trom the 
Receiver. 

From 
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From what has hitherto been related we may learn what is to 
be thought of what is delivered by the Learned Merſennws, in 
that Book bf his Harmonicks, where. he makes this to be the firſt 
Propoſition. Sonu 4 Campans, vel alits corporibus non ſolum 
ons foro in illo vacuo (quicquid tandem illud fit,) quod fit in Tu- 
bis Hyar argyro plenis, poſteaq, depletis, ſed etiam idem acumen,quod 
in cAere libero vel clauſo penitus obſervatur & euditur, For the 
proof of which Afertion, not long after, be {peaks thus: Porro v4. 
riss Tubis, quorum extremis lagene vitrea adglutinantur, obſervari 
Campanas inilla vacuo rare 2 propriiſg, malless percuſſas idem 
penitus acumen retinere, quod in Aere libero habent: atg, ſoni mag- 
nitudinem et ſono, qui fit in CAere quem T ubus clanſwus includ:t, 
nihil cedere. But though our Experiments ſufficienely manifeſt 
that the preſence or abſence of the common Air is of no ſmall 
importance as to the conveying of Sounds, and that the interpoſi- 
tion of Glaſs may ſenfibly weaken them; yer ſo diligent and faith- 
ful a Writer as Merſennus deſerves to be fayourably treated: and 
therefore I ſhall repreſent on his behalf, that what he qa may 
well enough have been troe, as far as could be gathered from the 
Tryals he made. For Firſt, tis no eafte matter, eſpecially for 
thoſe that have not peculiar and very cloſe Cements, to keep the 
Air quite oat for any confiderable time in veſlels conliſting of 
divers pieces, ſuch as he appears to have made uſe of. And next, 
the bigneſs of the Bell in reference to the capacity of the exhau- 
ſted Glaſs, and the thickneſs of the Glaſs, and the manner where- 
by the Bell was taſtned to the inſide of the Glaſs, and the Ham- 
mer or Clapper was made to ſtrike, may much vary the Effet of 
the Tryal, for Reaſons eafie to be gather'd out of the paſt Diſ- 
courſe, and therefore not needful to be here inſiſted on. And up- 
on this Account we choſe ro make our Experiment, with ſounds 
that ſhould not be ſtrong or loud, and ro produce them after ſuch 
a manner, as that as licle ſhaking as could be might be given by 
the ſounding Body tothe Glaſs 'twas included in" The Propoſal 
made by the ſame Merſennw, to have thoſe that have induſtry 4 
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nough, try whether a Bag- pipe will be made to afford the ſame 
Sound asin the open Air, in ſuch Veſſels as he uſed for his Bels, 
though he ſeems to think it would ſucceed, is that which Your 
Lordſhip will not, I prefame, ſollicite metro make Tryal of, if 
You remember what is related in the almoſt immediately forego- 
ing Experiments, ſhewing, That we could make nothing come 
out of the Cavity of a pair of Bellows, that had force enough to 
blow away a Feather, when that Cavity was freed from Air, as the 
Bagpipe would be by the (ame operation, that empties the Glaſs 
that contains it, or elſe the Sound would not be made in ſuch a 
Vacuum as the ſcope of the Experiment requires. 

If Lhad had Conveniency, I would have made ſome Tryals by 
conveying a ſmall ſtring'd Inſtrument (perhaps ſome ſuch as they 
commonly call a Xit ) exaRtly tun'd, into a large Receiver, and 
then upon briskly ſtriking the String of a bigger Inſtrumear, 
(tuned, as they ſpeak, to an Uniſon to (or with) that of the ſmaller 
Inſtrument) I ſhould have taken notice, whether the Sound would 
have been ſo uniformly propagated, notwithſtanding the Inter- 
poſition of the Glaſs Receiver, as ſenſibly to ſhake the included 
String in order to the diſcerning of which, a bended piece of 
Straw, or Feather, or ſome ſuch light body, was to be hors'd up- 
on the String to be ſhaken. I allo intended, in caſe the ſtring 
were made to move, to make the like Tryal after the Receiver 
was diligently exhauſted. And laſtly I deſign'd co try, whether 
two Uniſon ſtrings of the ſame Inſtruments, or of a couple to be 
plac'd in the ſame Recgiver, would, when the Air (which is the 
uſual medium of Sounds) was well pump'd our, yet maintain ſuch 
a Sympathy (as tis call'd,) that upon the motion of the one, the 
other would alſo be made to ſtir: Which Tryals may be varied, 
by imploying for the external Inſtrument another in Read of a 
ſtringed one. 

And becauſe Contraries (as is vulgarly noted) ſerve toilluſtrate 
each other, I chought to ſubjoyn, to the Tryals above related, 
about the propagation of Sounds in a thinner medium than _ 
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Air, ſome obſervations about the conveyance of them through 
that thicker medium, Water; but having unluckily mislaid my 
Notes upon that SubjeR, I cannot at preſent acquaint Your Lord- 
{hip with what I intended, but muſt defer the doing it, till I ſhall 
have recovered Them. 


DE — 


EXPERIMENT XLIL 


About the breaking of a Glaſs-drop in an Exhanited Re- 
CETVErs 


4 Ou know; that among the Cauſes that have been propos'd 

of the ſtrange flying ofa Glaſs-drop into a multitude of pie- 
ces, when the ſlender Stem of it comes to be broken off, One of 
theleaſt improbable was taken from the Preſſure of the Air: as if 
that within the poreous (and as 'twere honey-comb'd) inſide of 
the Glaſs, being highly rarified when the drop of melted Glaſs 
fell into the Water at irs firſt formation, it was forc'd to continue 
in that preternatural ſtare of Expanſion by the hardneſs and cloſe- 
neſs of the external Caſe of Glaſs, that inclos'd the Pithlike part 
(if I may ſo call it;) ſo that upon the breaking off a part of this 
ſolid Caſe at the Stem, theexternal Air gaining acceſs, and find- 
ing in the Spungy part very litle reſiſtance from the highly rari- 
fiedand conſequently weaken'd Air included there, ruſhes in with 
ſuch violence , as to ſhiver the Glaſs-drop into a multitude of 
PLeces. 

I ſhall not now trouble Your Lordſhip with the mention of 
what may be alleadg'd ro queſtion this Hypotheſss, eſpecially ifit 
be compared with that accurate Account of the Phenomena of 
ſuch Glaſs-drops, which was ſometime fince preſented to the So- 
Clety by that great Ornament of it, S* Robert Moray, Bur I ſhall 
onely ſay in this place, that when I conſider'd, that if the Diſſili- 
©0n of the Glaſs would ſucceed whea the Air was pump'd out of 
it, 
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it, it would be hard to aſcribe that Effet to the irruption of the 
external Air, I chought fic cotry what would happen, if a Glaſs» 
drop were broken in our exhauſted Receiver. And accordingly 
did, though not without ſome difficulty, ſo order the matrer, that 
the blunter part of the Glaſs-drop was faſtned to a ſtable Body 
(convey'd intothe Receiver,) and the crooked Stem was tyed to 
one end ota ſtring, whoſe other end was faſtned to the Turning- 
keyz by which means, when the Air had been diligently pump'd 
out, the Stem was (by ſhortning the ſtring) broken off, and the 
Glaſs-drop was ſhatter'd into a thouſand pieces. 

This Experiment was long after repeated with the like ſuccels, 
and having at that time no Gage to try how far the Air had been 
drawn our, we let the external Air impell up the Water out of 
the Pump into the Receiver, and thereby tound, that That veſlel 
had not been negligently exhauſted. 


EXPERIMENT XLIIL, 
About the produttion of Light in the exhauſted Receiver. 


Preſume, I need not put Your Lorcſhip in mind, that divers 
attempts were made totry, whether either a Flame, or kindled 
Coals would be made to continue for fometime burning in our 
Receiver: But thoſe Tryals making it evidear, tbat it would be 
either impoſſible, or very difficult to produce any durable Light, 
without the preſence of the Air, by the burning of bodies; I thought 
it not amiſs, conladering the Noblenefs of Light, to make trial, 
whether it might be otherwiſe produc'd in our exhauſted Recei- 
ver; fince whether or no the Attempts ſhould prove ſuccesful, 
the Event would probably be iaſtrutive. For as tis the proper- 
ty of Light, when cis produc'd, to be diſcoverable by it ſelfz ſo 
in ſuch a Tryal as we intended, it would teach ſomething concer- 
ning Light, to figd that the ——_” of the Air would or would 
not 
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not hinder it from being produc'd, In proſecution of this De- 
ſign, knowing that hard Sugar; being nimbly ſcrap'd with a knite, 
will afford a ſparkling Light,ſo that now 8 then one would think 
that ſparks of Fire fly from irz we caus'd a good lump of hard 
Loaf- ſugar to be conveniently and firmly placed in the cavity of 
our capp'd Receiver, and to the vertical Cylinder formerly men- 
tioned we caus'd to be faſtned ſome pieces of a Steel-ſpring, 
which being not very thick, might in their paſſage along the Su- 
gar, grate, or rub forceably againſt ir, and chen the Receiver be- 
ing diligently exhauſted in the Night-time, and inadark Room, 
the vertical Cylinder (whoſe lower Ax was inſerted into the of- 
ten mentioned Trencher) was made for a pretty while to move 


The Contrivance bers Found by the help of the Turning- key, manag'd by a 
mentioned may be con. hand ſteady and ſtrong enough. By which means the Irons 


ceiv'd, by conſidering 
th. Figure belonging to 


* that came out of the vertical Cylinder, making in their 


the 41, Experiment, paſſage vigorous impreſſions upon the Sugar that ſtood 


ſomewhat in their way, there were manifeſtly producd a good 
number of litle flaſhes, and ſometimes too, though not frequent- 
ly, there ſeem'd to be ſtruck off litle ſparks of Fire. 


—_— 
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EXPERIMENT KXLIV. 


"About the produttion of 4 kind of Halo, «nd Colours in the Exe 
auſted Receiver. 


_—— —-— — 


WV VE took a large inverted Cucurbite for a Recerver, which 
being {o well wip'd both withia and without as to be 
very clear, allow'd me to obſerve, and ro make others do ſo roo, 
That when the Pump begaa to be ſer a work, it I cans'd a pretty 
large Candle to be held on the other fide of the Glaſs, npon the 
eurning of the Stop cock to let: the Air ont of the Receiver into 
the ——_— the Glaſs would ſeem co be full of Fumes, and there 
would appear about the Flameof the Caadle, ſeen through them, 
a 
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a kind of Halo, that at firſt commonly was between Blew and 
Green, and after ſome Sucks would be of a Reddiſh or Orange 
colour, 3nd both very vivid. The produRtion of this Meteor (if 
I may fo call it) was, according to my conjecture, made on ſome 
ſuch (core as this, That the Cement being ſomewhat ſoft and 
new (3s is convenient for this Experiment) abounds with Tur- 
pentine, and having a litle (as well to faſten on the Receiver, as 
tor the other purpoſe) apply'd to it a hot Iron, whereby che Ce- 
ment was both ſoftned and heated, it ſeem'd rational to expeR, 
That upon the withdrawing of the Air in the Receiver, the Aeri- 
al Particles ia the Cement, freed from their former Preſlure, 
would extricate themſelves, and with the looſer ſteams of che 
Torpentine and perhaps of the Bees-wax would with a kind of 
Exploſion expand themſelves in the Receiver, and by their inter- 
poſition between the Light and the Eyeexhibir thoſe celighttul 
Colours we had ſeen. To confirme which, 1 sfterwards found, 


that by watchfully obſerviag it I could plainly enough perceive 


the colouring ſteams, juſt uponthe turning of the Stopcack, to 


fly up from the Cement towards the top of the Glaſs; and if we 


continued Pumping, the Receiver would grow clearer, and rhe 
Colours more cilute, (till we had occaſion to put on the Recet- 
ver, and heat the Cement afreſſ:) of which the reaſon might be, 


partly that the Aerial and Volatile Particles of the upper part of 


the Cement didia that craft of time ſpend themſelves more and 
more; and partly, becauſe the Agitation they receiv'd from the 
h:.t communicated by the Iron did continually decay. Not to 
mention, that when the Receiver 15 more exhauſted, the want of 
Air makes it more difficult for Steams to be ſupported, and asir 
were [wimup and down in it. 

But for farther Confirmation, I caus'd ſome Cement to be 
pat intoa ſmall Crucible, warm enough to melt it; and conveying 
this into a clear Receiver of a canvenient ſhape and {ize, ] caus'd 
the Pump to be ſet a work; whereupon ir appea'd mani ſtly e- 
nough, T hat upon the opening \y the Stop- cock to let out _ 
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Air, the Steams would copioufly be thrown about from the Cru- 
Cible into the capacity of the Receiver, and would, after having a 
litle play'd there, fall down again. Bur in theſe apparicions the 
Vividne(s, and ſometimes the Kind of the exhibited Colours 
ſeem'd much to depend upon divers circumſtances, ſuch as the 
degrees of Heat, the bigneſs and ſhape of the Receiver, the quan- 
tity of Air that yet remain'd unpump'd out, and the nature of the 
Cement its ſelf; which laſt particular I the rather mention, be- 
cauſe, though1 were hinder'd from doing it, I had thoughts to 
try a ſuſpicion [ had, that by varying the Materials expos'd to this 
kind of operation, ſome pretcy variety might be made in the phe- 
nomena of the Experiment. 

Whether or no the Apparition of Whiteneſs, or Light, that 
we ſometimes hapned to take notice of divers years agoe, and have 
mentioned in the already * publiſh'd part of ourPhyſico-mecha- 
nical Experiments, may be prtly (though not entirely) referr'd 
to ſome of the Cements 1 then imploy'd, differing from thoſe I 
now uſe moſt, and to the unheeded temper of thoſe Cements, as 
co Warmth, and degrees of Softneſs, is a Doubt that further Ob- 
ſervation may poſſibly enable us to determine. | 


 p4g.156, 
&c; 
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EXPERIMENT XLYy, 


: About the produttion of Heat by Attrition in the Exhauſted Re- 
cetver. 


THe opinion that aſcribes the Incaleſcence of ſolid Bodies, 
ſtruck or rubd'd hard agaiaſt one another to the attrition or 
vehement agication of the intercepted Air, is famous and received 
enouzh to ſeem worthy ofa particular Examination, But I con- 
feſs ro Your Lord(hip, thit twas not any thiog relating to this 
Opinion that chiefly induc'd me to make the Experiment I am 
now about to give an account of; for I thought it might be uſe- 
| ful 
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full to more purpoſes than one, to be able to produce by Attriti- 
on 4 ſomewhat durable Heat even in our exhauſted Receiver: and 
therefore though *ewere ealie to foreſee, that it would prove no 
ealie rask, yet we thought fic to attempt it in ſpight of the diffi 
culties met with at our firſt Tryal. In what way and with what 
ſucceſs we afterwards made this attempt, I now proceed to re- 
late, 

Croſs the ſtable Trencher, formerly often mentioned, there 
was faſtned a pretty ſtrong Spring of Steel or Iron, (hap'd almoſt ere he 
like the Lathe of a Croſs- bow, and to the midſt of this Spring Fig-the 
was ſtrongly faſtned on the outſide a round piece of Braſs hol- 
low'd almoſt like a concave Burning-glafs, or one of thoſe Tools 
wherein they uſe to grind Eye-Glafſes for Teleſcopes. To this 
piece of Braſs, which was not conſiderably thick, nor above 2 in- 
ches Diameter, was fitted a convex piece of the ſame Meta), al- 
moſt like a Gage for a Tool to grind Glaſſes in,which had belong- 
ing to it a ſquare Handle,whereinto as into a Socket was inſerted 
a (quarepiece of Wood, proceeding from the Baſis ofa ſquare 
wooden Pillar, which we made uſe of on this occaſion in Read of 
our vertical Cylinder. By the help of another [piece of Wood 
coming from the other Baſis of the ſame Pillar, the Turning: key 
was joyned to this Pillar, which was made of ſuch a length, that 
when the Turning. key was forceably kept down as low as the 
Bra(s.Cover, it was a part of, would permirz the convex piece of 
Metal lately deſcrib'd did depreſs the concave piece a pretty way, 
notwithſtanding a vigorous reſiſtance of the ſubjacent Spring. 

Beſides theſe things, a litle fine powder of Emery was put be» 
tween the convex and concave pieces of Braſs, to make them 
more congraous, and facilitate the motion that - was to be mades 
and there was faſtned to the upper part of the Turning key a good 
Wimble, without which we preſum'd the turning of the Key 
would not produce a ſufficient motion: in order to the making of 
which, it was, after the firſt Trysl, judged requiſite to have 4 
ſtrong man, that was us'd to exerciſe his hands 4nd. armes ig w_ 
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chanical labours, upon which 3ccount we ſent for a certain Lock- 


ſmich, chat was a luſty and dexterous fellow. 

All chings that were thought neceſſary being thus in readineſs, 

and a Mercurial Gage being convey'd into the Receiver, we caus'd 
the Air to be diligently pump'd out; and then the Smith was or- 
der'dtoturn the Wimble, and to continue to lean a litle on ir, 
that he might be ſure to keep the Turning- key from being at all 
lifted up by the formerly mentioned Spring. 
Whilſt chis man with mach nimbleneſs and ſtrength was moving 
the Wimble, I watch'Jd che Gage, to obſerve whether the agitati- 
on of the Stop- cock, and conſequently the Engine, did not pre- 
judice the Experiment; and for greater caution I caus'd the Pump 
ro be almoſt all the while kept at work, though that ſcen'd no 
{o neceflary. 

When the Turner of the Wimble' was almoſt ont of Breath, 
we letin for haſt the Air at the Cover of the Receiver by litting 
up the Turning- key, and nimbly removing the Receiver we telc 
the pieces of Braſs, betwixt whom che Atcriction had been made, 
and, as weexpetted, found both of them very ſenſibly warm. 

Bur being willing to confirm the Experiment by aſecond Try- 
al, which we hoped might, after che Experience taught us by che 
firſt, be ſomewhat better performed, we caus'd the Smith, atter 
he had well refreſh'd himſelf with reſt and drink, to lay hold of 
the Wimble again, when the Gage made it appear that the Recei- 
ver was well exhauſted, ſo that by farther Pumping the Quick- 
filver ſeem'd not to be further depreſt. And inthis 24 Tryal the 
nimble Smith plaid his part ſo well, (the Pump in the mean while 
not being neglected, ) that when we did as before haſtily let in the 
Air, and take out the Bodies that had been rubb'd againſt one 2- 
nother,they were both ot them (eſpecially che uppermoſt) ſo hot, 
chatI could not endure to hold my hand on either of them, and 
they did for a conſtderabletime retain a not inconſiderable degree 
of Warmth. 

The ſame day caus'd to be made at the Turners two m_ 
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of Wood, for ſize and ſhape like thoſe of Braſs we had juſt before 
imploy*d; the upper of theſe was ol hard Oak, the other of Beech, 
(ſuch a difference berween Woods, to be heated by mucnal Artri» 
tion, being thought co be an advantageous circumſtance; ) bur 
though the Wimble was ſwiftly turn'd as before, and that by the 
ſame Perſon, nevertheleſs the Wood ſcem'd nor ro me (for all 
the By-ſtanders were not of my opinion) ro have maniteſtly ac- 
quired avy Warmth; and yet that there had been a conſiderable 
Attrition, appear'd by the great Poliſh which part of the Wood 
had evidently acquir'd, vvhich made me ſuſpe&, that chough the 
Wood ſeem'd dry enough, yetit might not really be ſo, notwith- 
ſtanding the contray was affirm'd to me: but not being willing 
to fir down with a ſingle Tryal, I caus'd the Experiment to be re- 
peated with more obſtinacy than beforez the efteR of which was, 
that the Wood, eſpecially the upper piece of it, vvas brought to 
a Warmth unqueſtionably ſealible. 


\ — 


EXPERIMENT XLVI. 


About the ſlakine of Quick- Lime in the Exhauſted Re- 
cerver, 


'T ie ſeveral Scopes I aim'd at in making the following Tryal 

are not neceſſary to be here particularly taken notice of. Buc 
one of them may be gye(s'd at by the ſubſequence of this Experi- 
ment to that immediarely foregoing, 2nd the phenomena of it 
may be mentionedin this Epiſtle upon the account of their being 
exhibited by our Eagine, 

We took in an Evaporating Glaſs a convenient quantity of 
Water, and hiving convey'd 1t into a Receiver, and well drawn 
out the Air, welet down igto it by the Torning key alump of 
ſtrong Lime, aboor the bigneſs of a Pipin; and oblerv'd not that 
at the firft immerſion, nor tor ſome while atcer, there appear's a- 
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ay canſiderable number of Bubbles, but within about | of an 
hour, as I gueſs'd it, the Lime began (the Pump having been and 
being ſtill ply'd trom time to time) to ſlack with much violence, 
and with bubbles wonderfully great, that appear'd at each new 
ExuRion, ſo that the inſide of the Receiver (though pretty large) 
was at length lin'd with Lime- water, and a great part of the mix- 
ture did from time to time overflow the veſſel, that had purpole- 
ly been bur little fill'd; nor did any thing but our wearineſs put 
a period to the bubling of the mixture, whoſe heat was ſenſible 
even on the outſide of the Receiver, and which continued conſi- 
derably hot in the Evaporating Glaſs for ; of an hour (as I conje- 
Etured) after the Keceiver was removed. 

Note, That the Lime imployed about this Experiment was of 
a very good and ſtrong kind (made of hard ſtones,) and not ſuch 
Lime, made of Chalk, as is commonly uſed at London, which 
probably would not have been ſtrong enough to have afforded 
us the ſame phenomenon. 


EXPERIMENT XLVIL 


About an attempt mage to meaſure the force of the Spring of included 
Air, and examine a Conjetture about the difference of uts ſtrength 
in wnequally broad mouth'd Yeſſels. 


FT Hough ſeveral of the foregoing Tryals have ſufficiently ma- 
- ®  nifeſted that the Spring of the Air inits natural or wonted 
ſtate, hath a force very conſiderable, and indeed much Greater 
than men ſeem to have hitherto believed; Yet I could not hope 
by any of theſe Experiments to determine by any known weight, 
how Great that torceis, ſo as to conclude that it Is equivalent to 
ſuch a Weight, as ſo many Pounds, Ounces, 8c. and to no more. 
W berefore among the Uſes I had defign'd tro make of our Sy+ 
ringe, toxmerly olten mentioned, it was One, to try it by the _ 
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ofthat Inſtrument, we could determine ſomewhat near (for no 
more was to beexpeted) how much Weight a Cylinder of un- 
compreſt Air included init, 2nd conſequently of the ſame Diame- 
ter vvith the cavity of the Barrel, would be able to ſultain or alſo 
co life up. 

In order to this Tryal, 1. we provided a ſtable Pedeſtal, or 
Frame, wherein the Syringe might be kept firm, and erected. 
Next, vve alſo provided a Weight of Lead ſhap'd like our Brals- 
hoop, or Ring,*tormerly deſcrib'd, that by the advantage of 1ts « re. te 
figure it might be made to hang down by ſtrings trom the top of Veh. 
the Nandle of the Rammer, and ſo preſs evenly enough on all 
ſides, without making the upper part of the inſtrument rop-hea+ 
VY. 3- Wetook care to leave, between the bottom of the Sy- 
ringe (which was firmly clos'd with ſtrong Cement) and that 
part of it where the Sucker was, a convenient quantity of Air, to 
expand its (elf, and litc up the Weight, when the Air external to 
that iacluded Air (hauld be pump'd out of the Receiver: And laſt, 
ly, the Handle of the Rammer (from which the Annular weighc 
lately ſpoken of depended) was ſo faſtned to the Turning- key of 
the Cover of the Receiver, that the Weight might not compreſs 
the Airincluded in the Syringe, but leave it ig its natural ſtate or 
wonted Laxity, till the Air were withadrawa from the Recet- 
ver. 

But notwithſtanding 31! this, when we aRually tryed the Expe- 
riment, That hapned which I feared. For though by this method 
the included Air would well enough lift up a Weight of 7 or 8 
pound, yer when the Rammer came to be clogg'd with ſo con(t- 
derable a Weight, as my (cope in making the Experiment requi- 
red, the Inſtrument prov'd not ſo ſtanch, but that it was eaſier 
tor ſome particles of Air to force themſelves a paſſage, and get a- 
way between the Sucker and the inlide of the Barrel, than to 
heave up ſo great a Weight. And yet I have thought fit to relate 
the Experiment thus particularly, becauſe, if an exaR Syringe 


can be procured, (which I fear will be very difficule, but do not 
Y think 
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think impoſſible, this ſeems to be one of the likelieſt and Ieaſt ex- 
ceptionable wayes I know, of meaſuring the force of the Airs 
Spring. 

"_- deſpairing to get ſucha Syringe, as I defir'd, in the place 
where I then was, I bethought my ſelf of another way, by which 
I hop'd to be able (though not to arrive at an exaQt knowledge 
of the fail force of the Airs Spring, yet) at leaſt to approach nea- 
rer it than I have been able to do by the help of the Syringe. For 
this purpoſe conſidering with my ſelf, that it a convenient quanti- 
ty of Air were included in a fine ſmall Bladder, the fides of ir 
would hinder the Air from getting away, and the limberneſs of 
them would permit the Air toaccommodate it ſelf and the Blad- 
der to the Figure of a Cylindrical veſlel, into which ic might be 

ut, 

; Wherefore with much adoelI procured to be mage by a perſon 
exerciſed in Turning a couple of hollow Cylinders, whole fides 
were of a ſufficient thickneſs, (that they might reſiſt the preſſure 
of the Air to. be impriſoned in them,) and of ſuch differing 
breadths, that the firſt had bur one inch in Diameter, and the 2* 
two; their depths being alſo unequal, that the one might receive 
a muchlarger Bladder than the other. 

With the lefler of theſe (which was very carefully Turned) I 
madea diligent Tryal; whoſe Circamſtances I cannot now ac- 
quaint Your Lordſhip with, the Paper, wherein they vvere am- 
ply recorded, having been vvith other Notes belonging to this 
Continuation unluckily loſt: but the moſt conſiderable things in 
the Event were, That twas very difficult to procure a Bladder 
ſmall and fine enough for that litle Cylinder; and that one, which 
at length we procured, would not continue ſtanch for many Try- 
als, but would after a vyhile part with alitle Airia the well exhau- 
ſted Receiver, when twas clog*d with the utmoſt Weight it could 
ſuſtain: bur whilſt it continued ſtanch vve made one fair Tryal 
vvith it, from vvhence vye concluded, that a Cylinder of Air of 
but an inch in Diameter, agdlefle than two inches in length, = 

able 
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aNe to raiſe viſibly (though but alicle) a Weight of above ten 
Pounds, {I ſpeak of Averdupoiz vveights, vyhere a Pound con- 
tains 16 ounces.) The manner of making this Experiment, an1 
the cautions us'd in judging of it, Your Lorſhip may learn by the 
recital of che ſubſequent Tryalz my Notes about which were not 
ſo untortunare as thoſe that concern'd the former. 

Tato a hollow Cylinder of Wood of four inches in depth, and 
twoin Diameter, furniſhed with a broad and ſolid bottom or Pes ;, © 
deſtal, to make it ſtand the firmer, was put a Lambs or Sheeps *'z-e 
bladder very ſtrongly tyed at the Neck, on vvhich vvas put a * 
Wooden Plug, markt with Ink where the Edg of the Cylinder 
vvas contiguous to it; this Plug being loaded with Weights, a- 
mounting to 35 pound, (the uppermoſt of vyhich Weights wzs 
faſtned to the Turning- key, to keep it upright, and to help to 
raiſe it at firſt, ) the Receiver vvas exhauſted, till the Mark ap» 
peared very manifeſtly above the brim of the Cylinder; and then, 
though the ſtring were by turning the Key quice ſlackned, yer 
the mark on the Plug continued very viſible: and vvhen {o much 
Air was let into the Receiver, as made the Weight depreſs the 
Plug quite beneath the Mark, upon the repumping out ot the Air 
the Weight was without the help of any Turning+key lifted up, 
and by degrees all the mark on the Plug was raiſed abous? above 
the edge of the Cylinder. 

W herefore we (ubſtituted for a 7 pound weight one that was 
eſtimared at 14, (for thea we had not a Ballance ſtrong enough to 
weigh it with,) anduling the ſame Bladder we repeated the Ex- 
periment, onely having a care to ſupport a litle the uppermoſt 
Weight by the Turning- key, till the Bladder had attained its ex- 
panſion; 8nd then the Weight being gently let go, depreſs'd not 
the Plug fo low, but that we could yet ſee the mark on it, (which 
yet was all we could do,) though that part of the Plug, where the 
mark vvas, vvere maniteſtly more depreſt than the other. 

For the clearing up of ſome particulars relating to this Tryal, 
we will ſubjoyn the following Notes. w\ 

T3 1. The 
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1; The Plug is to be ſo fitted to the Cavity of the CH- 
linder, as eaſily to ſlip up and down in it, without Grating a- 
gainſt the figes of it, leſt it needleſly increaſe the refiſtance of the 
Weight to be rais'd. And this Plug ought to be of a conveni- 
ent length, as about aninch and ; at leaſt, that it may be the fitter 
to help to reduce the Bladder by compreſſion into a ſomewhat 
Cylindrical ſhape, and yet that it may not be thruſt in too deep by 
the incumbent Weight; and that the Weight might reſt more 
firmly uponir, there was a broad and ſtrong Ledge made at the 
top ofit, by which it might lean on every fide upon the brim of 
the hollow Cylinder. : 

2. Before the Inſtrument was conveyed into the Receiver, 
the Bladder (which ought to be of a juſt (ize, and nor full blown, 
and ofa fine and limber contexture) was put into the Cylinder, 
and by divers gradual (but not immoderate) comprefſions was 
reduc'd to conform its ſelf, as much as might be, to the Cylin- 
drical ſhape of the containing veſſel, And then the Weight be- 
ing put on, and taken off again, there was a mark (in the form*of 
an horizontally plac'd Arch) made with Ink, where the edge of 
the brim ofthe hollow Cylinder did almoſt rouch the Plug. This 
wethought neceſlary to do, to avoid a miſtake; for we muſt not 
judg, that all the Weight, that might be rais'd by our Bladder, 
may paſs for the Weight ſonghe atter by our Experiment, ſince 
the Air in the Bladder is by reaſon of the incumbent weight more 
compreſt than twas before, and conſequently its being able to 
heave up a Great weight will not infer, that our common Air is 
able in its natural ſtate [as they call it)to exert ſo Great a ſtrength; 
that Weight being onely to belookt onas rais'd or ſuſtain'd by 
the uacompreſt Air, that is rais'd or ſuſtain'd when the Plug is 

liftedup tothe mark, fance till then the Spring of the Air does 
but bring it back from its new ſtate of adveatitious compreſſion 
to its natural or wonted Laxity, 

3. Whea, after the operation was ended, we took the Blad» 


der out of the veſlel, it had obtain'd a form Cyliadrical enough, 
and 
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2nd though ir could be bur 2 inches in Diameter, yer it was ſo 
litle as to be but half an inch more long than broad. 

4. Thereaſon why I choſe to have the two Cylinders made 
of the unequal Diameters above mentioned, was to examine, as 
far as by this way I could, a conjeRureT had, that the force of the 
Spring ot differing Cylinders of Air to lift pp folid Weights, 
would, at the very firſt raiſing of the Weights, be 1n duplicate pro- 
portion'to the Diameters of their Cyliaders, (thoſe Diameters 
being proportionable to the Areas of the plain Superficies,againſt 
which tbe Air does immediately preſs,) without very much conſi- 
dering the inequality thit may be between the quantity of the ſe- 
veral parcels of Air, whoſe preſſures are compared. But tis to 
beremembred, that I ſaid at the wery firſt raiſing of the weights, 
becauſe preſently after That, the quantity of the parcels ot Air 
may be very conſiderable: for, as I have ſhewn in another Trea- 
tiſe, two very unequal quantities of Air being made by their Ex- 
ow on to poſſeſs two equal ſpaces,the leſſer quantity of Air muſt 

e much more rarified in proportion than the greater; and con- 
ſequently, (to bring this home to our preſent Argument) though 
both be lifted up ; or ; ot an inch, the Spring of a very litle Air 
muſt be much more weakned than that of a very conſiderable 
Quantity, and ſo it cannot continue to lift up its weight, as the a» 
bove mentioned proportion would (if it were not for this Advere 
tiſement) ſeem to require. 

Taking then our conjeQure in the ſenſe now declared, the ſuc- 
ceſs of our Tryals is agreeable to it, inviting us to conclude, that 
the Air in the Bladder, which was bur two inches in Diameter, 
was able by its Preſſure to countervaile the weight of 42 pound, 
which 1s about four times the weight that we lately obſerv'd che 
Spring of a Cylinder of Air of one inch in Diameter to be able 
to lift up. For though, according to what we have formerly (aid 
of a duplicate proportion, 42 pound ſeems to be ſomewhar more 
than ought to have been lifted up in the Cylinder of two inches 
bore, when that of one inch lifted up not much above 10 pound; 

yet 
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yet this diſagrees not with the Hypotheſis, it we conſider that the 
ſubſtance of the Bladder ſtraitens the cavity of the [maller Cylins 
der in a Greater proportion than that of the bigger. 

5- Though we have thus (as far as the Inſtruments we were a» 
ble to procure would affiſt us) meaſured the Preſſure of included 
Air, yet I muſt not fordear to advertiſe Your Lordſhip, that con- 
fidering what I formerly obſerv'd ro You about the weight of an 
Atmoſpherical Pillar of an inch in Diameter, I cannot but think, 
thatif a Cylinder, or other convenient inſtrument, exaQRly Tite, 
can be procured, the Spring of an Aerial Cylinder will appear to 
be Greater than we found it by the foregoing Tryals; in which 
I conſider that, not to mention the reſiſtance of the Bladder irs 
ſelf, the membraneous ſubſtance that lin'd the Cylinders (though 
twere very thin and fine) could not but ſomewhat ſtraiten their 
Cavities, and conſequently ſomewhat (thoogh not much) leſſen 
the Diameters of the included Aerial Cylinders. 

6. Toall theſe Notes I muſt adde this Advertiſement, That 
ie may be therefore the more difficult in ſuch Tryals as ours to 
aſcertain the torce of the Airs Spring, becauſe, that Air its (elf 
whea tis included, being ſhut up with the Preflure of the Acmo- 
ſphere upon it, tis probable, that ſince that Preſſure (as we have 
ſhewn) is not at all times the ſame, the Spring of the included 
Air will accordingly be vatied, And, it my memory fail me not, 
when the lately recited Experiments were made, our Barometer 
declared the Atmoſphere to be ſomewhat light, 

From what has been hitherto delivered, this may reſult , that 
tis likely, that the Spring of an Aerial Cylinder an inch broad, 
may be able to ſuſtain, it not raiſe, a pretty deal more than ten 
pound Weight; and that the paſt Tryals, without determining 
that the Air can raiſe no more than'in them it did, do, at leaſt, 
prove that it can raiſe up as much Weight as we have related, 
fince we aQually found it to do ſo, 
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EXPERIMENT XLVIIL 


About an eafie way of making 4 ſmall quantity of included Air 
raiſe in the exhauſted Receiver 50 or 60 pound, or a 
greater weight, 


| Would very willingly have farther proſecuted the foregoing 

Tryals, to (ee how far the lately propos'd Conjecture or Hy- 
potheſis would hold; but was hincered by the want of Receivers 
tall and capacious enough to contain the Weights, that ſach an 
attempt required: but remembring that there were not any Ex- 
periments made in our Engine, that appear'd more ſtrange to the 
Generalicy of Spectators, and ſerv'd more togive them a high 0+ 
pinion of the Airs Spring, than thoſe wherein they ſaw ſolid Bo- 
dies actually lifted up by it, and remembring, that I had lying 
by mea Braſs veſſel, (which had been beſpoken for another Ex+ 
periment, for which the Workmen had not made it fit,)I thought 
it not amiſs to imploy it about making a Tryal very eafie, and 
yet fit to be (hewn to Strangers , to convince them, - that the 
Spring of the Air isa much more conſiderable thing than they i- 
magined, 

We took then a Braſs veſſel made like a Cylinder, and having 
one of his Oritices exatly covered with a flat Plate very firmly 
faſtned to ir, the other Orifice being wide open. The depth of 
this veſſel was'4 inches, and the Diameter thould have beea pre- 
ciſely (but wanted about a quarter of an inch of) 4 inches. To 
this hollow Cylinder we fitted a wooden Plug, like one of thoſe 
deſcribed in the foregoing Experiment, fave that it was not quite 
ſ{olong, and that it was furniſhed with a Rimme or Lip, which 
was purpoſely made of a conſiderable breadth, that it might af- 
ford a ſtable Baſis to the Weight that ſhould lean upon it. And 
then taking a middle {12'd and limber Bladder, ſtrongly tyed ar 
the Neck, but not near tull blown, we preſs'd it by the help of 
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the Plag into the Cylinder to make it the better accommodate 
it ſelf to the figure of it. Then taking notice by an inky mark 
how much of the Plug was extant above the orifice of the veſſel, 
we laid the Weights upon the Plug, (whoſe Rimme or Lip hin- 
der'd it trom being depreſt roo deep into the cavity ot the veſ- 
ſel;) and having convey'd them into the Receiver, we found 
as we expected, that it we had loaded the Plug but with a ſingle 
Weight, (as to avoid trouble, and the danger ot breaking the 
Glaſs we uſually thought ficco do,) though that were a common 
half hundred weight, (which You know amounts to 56 pounds,) 
it would very quickly be manifeſtly heav'd up by the Spring of 
the included Air. For confirmation of more than which, I ſhall 
ſubjoyn theenſuing Tryal, asI find ic recorded among my looſe 
Notes. 

The Weight that was lifted up by the Bladder in the Cylin- 
der 4 inches broad, was 75 pound; this Weight was lifted up till 
the wooden Plug 4d:{c/os'd the Mark, that was to ſhew the height, 
at which the Air kept the ſaid Plug before it was compreſt: 4iſ- 
clos'd it I lay viſibly at the 5** ExuQtion, andat the 7 that mark 
was z , Or rather }, above the Edge of the Cylinder. In the Gage 
where the Mercury inthe open Air was wont to ſtanil abont ; a- - 
bove the uppermoſt Glaſs- mark, it was depreſt cill ic was ; below 
the ſecond mark, When the Air was let 1n, it was a pretty while 
before the Weight did maniteſtly begin to ſubſtde; the Bladder 
being taken our, and the place it had poſſeſs'd in the Cylinder be- 
ing (upply'd with a Sleeve, or ſome ſuch ching, and the Weight 
laid again upon the Plug, we found that at 24 Exuctions the 
Mercury was depreſt co the loweſt Mark of the Gage; and it was 
the 34 or 35" Exuttion before the Receiver appear'd to be ſo ex- 
hauſted, as to put an end to the ſinking of the Mercury, which 
was then above ; beneath the loweſt mark. 

Your Lorcſhip will eafily believe, that moſt of the SpeRators 
of ſuch Tryals thought it ſomewhat ſtrange to ſee a fmall quan- 


tity of Air, which was not onely ugcompreſt in the Bladder, = 
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did not near fill it, (and left it very (oft and yielding to the leſt 
rouch,) litt up ſo eaſily by its bare Spring ſuch Great Weights as 
indeavoured to oppreſs it. But this not being any thing near a 
ſufficient Tryal, how far the conjefure or Hypotheſis tormerly 
propos'd will hold, I thought fit to make the urmoſt Tryals the 
talleſt Receivers I could procure would admit: and having caus'd 
leaden weights to be purpoſely caſt Aat like Cheeſes, and as broad 
as we could conveniently put into the Receiver, that by the ad- 
vantage of this ſhape we- might be able to pile up the more of 
them, without much danger that any of them ſhould be ſhaken 
down; we laid divers of them one upon another, and then the up- 
per part of the Receiver growing too narrow to admit more of 
them, we added a leſs broad Weight or two; and then exhauſting 
the Receiver, till we perceivd by the Gage that the Air was mani- 
feſtly withdrawn, we found (as near as we could meaſure) by the 
help of a Mark anda pair of Compaſſes, that the Plug was fo far 
rais'd, as that twas concluded,that the Elevation vvould have been 
much Greater, if the included Air, being put upon ſo Great a Co- 
natus, had not found it eafter to produce ſome Leak at the neck of 
the Bladder, than to lift up ſo Great a Weight, which by our 
Reckoning came to about 100 pound of 16 ounces to the pound, 
But this laſt Experiment,for want of ſome requiſite accommoda- 
tions, vve vvere hinder'd from repeating and promoting; though 
the above mentioned Hypotheſis made me preſume, that a tar 
Greater weight might this way have been rais'd if the Bladder had 
been ſtanch, and the Receiver high enough. 

I need not tell Yout Lordſhip, that it a larger Bladder be im- 
ploy'd and included ia a Braſs veſſel of a ſufficienzly wide Orifice, 
a far Greater weight may be litted vp by the Spring of the inter- 
nal Air. But yet it will not beamiſs to give Your Lorcſhip oathis 
occ:ſion this Advertiſement, which may be fit to be taken notice 
of on divers others: That care muſt be had not to make Recei» 
vers, that ought to be well emptied, too large, and eſpecially tov 
wide at the Orifice; for otherwayes they will be expos'd to ſo 
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oreat a Preſſure of the Atmoſphere, that they need. be of an ex- 
craordinary ſtrength to reſiſt it; and even Receivers, that ſeem'd 
thick enough propottionably to their bulk, and which held out 
very well till the cloſe of the- Operation, yet when they came to 
be very diligently exhauſted, they did, by reaſon of the wideneſs 
of their Orifices, begin to crack at the bottom, 
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EXPERIMENT XLIX. 


N one of my publiſh'd Experiments * I long fince told Your 

Lordſhip, that when I endeavoured, by the help of a (eal'd bub. 

ble, weigh'd in an exhauſted Receiver, ro comparethe Gravity 

of Air and Water, I was hinder'd by the caſual breaking of the 

Glaſs from compleating the Experiment. Wherefore I after- 

wards thought fic co repeat the Tryalz and though when I had 

done fo twice or thrice, having given away the large Receiver I 

had made uſe of about them, and not being able ever ſince to pro 

- Cure a Good one, that was capacious enough tor the tender Scales 

Tthought ſo nice an Experiment required, I did not proſecute that 

Attempt ſo far as I intended; yer this very difficulty I met with 

to procare the Requiſttes of making the Tryal, invites me to 

ſubjoyn the two following Notes, which I tad among my looſe 
Papers. 

| April the We weigh'd a Bubble in the Receiver, which we found to 

#9. 1602-weighabove half a Grain heavier, when much of the Air was ex- 

hauſted, than when it was full. Afterwards we took out this ſeal'd 

Babble, and weighing it found it to weigh 68 Grains and a half, 

then breaking oft the ſmall tip of it under water, we found that the 

heat, by which it was ſeal'd up, had rarifi'd its included Air, ſo char 

it admicred 125 Grains of Water, for the admitted Water and 

Glaſs weighed 193+ Grains, Then filling it full with Water, 

we found 1t to containiin all 739 Grains of Water, for it weighed 

807: Grains: whence tis evident , that the Ciffterence cy" 

rig 
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the weight of Water and Air was leſs than 1228 to 1, 

We weighed in the Receiver a Bubble, the Glaſs of which 2; +6; 
weighed 60 Grains: the Air that fill'd it weighed #» vacuo 2 of a 3562: 
Grain: the Water that fill'd it weighed 720; Grains: So that by 
chis Experiment the proportion of the weight of Air to Water is 
as (one) to (853;7,) 

The Tryals mentioned in theſe Notes, though they were too 
few for me to acqureſce in, yet being made in anevv vvay, and 
which has ſome advantages above thoſe that have been hitherto 
imployed to weigh the Air, may yet ſerve to keep us from the 
contrary.Extremes, that have not been avoided by ſuch eminear 
Mathematicians as Galileo and Ricciolns; the tormer of which 
makes Water to be but about 400 times as heavy as the Airz and 
the later, whoſe conjecture is much remoter trom the Truth, 
10000 times heavier, 

But it is ſo defireable a thing, and may prove of ſuch impor- 
tance, to know the proportion in Weight betwixt Air and Wa- 
ter, that I ſhall not ſcruple to acquaint Your Lordſhip with an at- 
tempt or two that I made to diſcover it by another way: For, 
though at firſt hight this Experiment may ſeem to be the ſame 
with one publiſh'd a pretty while ago in the learned Schottas his 
Mechanica Hydraulico pneumaticaz yet Your Lordſhip will eaſt- 
ly perceive this difference between them: Thar, whereas the in- 
duſtrious Author of that Experiment contents himſelf to (hew, 
by the diminution of the weight ofa Glaſs, when the Air has been 
drawn out of it, that the Air, before twas drawn out, was not de- 
void of Gravity; the following Tryal does not onely perform 
the ſame thing, and by a ſuperadded circumſtance confirm the 
Trath to be thereby prov'd, but it indeavours alſo to ſhew the 
Proportion in Gravity betwixt the Air and Water. The Tryals 
themſelves were regiltred among my CAdverſaria 35 follows, 

A ſmall Receiver being exhauſted of Air by the Engine, and 
counterpois'd whilſt ir continued ſo, the Stop-cock was turned, 
and the Air readmitted, which made it weigh 35 Grains mn 
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than it did before: and to prevent Jealoufies , we caus'd it 
ro be applied the ſecond time to the Engine, by which the Air 
being emptied once more, the Glaſs was put into the other Scale 
of the former Ballance, and ſo counterpois'd; and then the Exter- 
nal Air being readmitted, (which ruſh'd in as formerly with a 
whiſtling noiſe), there was found 36 Grains or better, requiſite to 
reſtore the Ballance to an e/Xquilibrium, 

We took a ſmall Glaſs Receiver fitted with a Stopcock, and 
having exhauſted it of the Air, and counterpois'd it, and let inthe 
outward Air, we found the vveight of the Veſlel to be increaſed 
by that admiſſion 36 Grains, This done, we took the Receiver, 
after having well counterpois'd it, out of the Scale; and having 
apply'd it the ſecond time to the Engine, we once more with- 
drew the Air, and then turning the Stop-cock to keep out the 
external Air, vve took care that none of the Cement, imploy'd 
to joynitrothe Engine, ſhould ſtick to it, as we had diligently 
freed it from adherent Cement before we laſt apply'd it tothe 
Engine, Then weighing it again, we found it to weigh either 
35 or 36 Grains (but rather the former) heavier than it did, when 
twas laſt counterpois'd in the ſame Ballance: This being alſo 
done, we immers'd the Stop-cock into a Baſon of fair Water, 
and let in the Liquor, that we might fiad how much Water 
would ſucceed in place of the Air vve had drawn out. When no 
more yvater vvas impell'd in, vve turned the Stop-cock once 
more, to keep it from falling out, and then weighing it in the 
ſame Scales, [after we had wip'd the Stop-cock, that no Water 
might ſtick ro it on the outſide,) we found the water (withour 
computing the veſſel) to weigh 47 ounces, 3 drachms , and 6 
Grains, vvhich divided by 35 Grains, (which I cook to be the 
weight of the Air, that vvas equil in Bulk to this vvater that ſuc» 
ceeded it,) th: Q1otient was (wanting a very litle) 650 Grains, 
for the proportion of th2 vveight berween Air and Water of the 
ſame bigneſs, at the time when the Experiment was made: vyhich 


circumſtance I therefore take notice of, becauſe the Atmoſphere 
appear d 
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appear*d by the Baroſcope (wherein the Mercury ſtood then at 
29 inches and ;) to be very heavy ; which made me the leſs won- 
der to find this proportion not ſo Great, as at other times I had 
obſerved it to be between water and Air in point of weight: 
though I ſuſpected, that becauſe this odd Experiment cannot be 
nimbly diſpatched, ſome litle Air may have got in at the Stop- 
cock, beſides the Air that diſclos'd it ſelf in numerous bubbles in 
the vvater that vvas admitted, vvhere though it lay in ſuch ſmall 
particles as not to be diſcerned before; yet theſe particles, by this 
opportunity to expand themſelves, extricated themſelves from 
the vvater, and by getting together might ſomewhat reſiſt the In- 
oreſs of more; vvhich is a difficulty, vvhere to the meaſuring the 
proportion between V Vater and Air in a heated Eoliple is liable. 
Bur the Stealing in of any Air, before the vvater vvas let in, is 
mentioned but as a Suſpicion. 
Your Lordſhip may perhaps think ic ſomewhat ſtrange, that 
I ſhould preſent You Tryals, whoſe Events do not ſo vvell agree 
together, as pzrchance You expeted. But this very Diſagree» 
meat vvas oneof the motives that induc'd me to acquaint You 
vvith them: for all thoſe compris'd in theſe Experiments being 
made faithtully, and not withoue (at che leaſt) an ordinary dili- 
gence, as they ſeem to make it probable, that one may without 
any Great errour eſtimate the proportion of our Eneg/'ſh Air to 
VVaterto beas (One) to ſome number betwixt 600 and 1100z 
ſotis not to be expeRed, that the Proportion, vvhatever it be 
that ſhould be pirch'd upon, ſhould be accurate and ſtable. For 
though Learned men ſeem to have hitherto raken it for granted, 
thatit may (uſhce once for all diligently to inveſtigate the pro- 
portion betwixe choſe two Bodies, yet, not onely I am apt ro be- 
lieve that a Decerminate quantity of Air (as a Pint or Quart) 
may be uaequally heavy indiſtant Countreys, andeven in difte- 
ring places of the ſame Countrey; but what I have taken notice of 
inthe 17" of the printed Experiments, and afterwards frequent- 
ly abſerv'd of the Great incqualitiesof the vveight of the Armo- 
{phere 
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ſphere, inclines me to think, that in the ſelf ſame place two Ex« 
periments may be made with the ſame Inſtruments, and equal di- 
ligence, and yet the weights of the Air may be found diftering e- 
nough; which may keep Your Lordſhip from much wondering, 
that in the36*printedExperiment,made when I had the variations 
of the Atmoſpheres Gravity in my Eye, I found the Air to be 
leſs ponderous inreterence to Water, than in theſe later Tryals. 
But of this I hope ſhall, it God permit, make further Tryals 
with the ſame veſſels, at times when I ſhall perceive by the Baro- 
ſcope, that the Gravity of the Atmoſphere is very Great and very 
Small, And 1 wiſh the Curious would make the like Tryals in 
other Regions. I do not forget , that not onely the School phi- 
loſophers, but moſt of the Moderns deny, that Air hath any 
2 In the weight in Air, no more than Water in Water; but having *elſe- 
Hydrotais where declared and explained my ſenſe about this received Opini- 
dozes, On, I ſhall not here ſpend any of the litle time I have remaining, 
to juſtifie my Diſſent, tor which Your Lordſhip may find ſufh- 
cient Grounds in the newly related Experiments, eſpecially if 
You pleaſe to confider, that though the Opinion 1 diſallow have 
been chiefly and generally grounded upon ſome Arguments ſup- 
b 1 az Ap- poſed to evince, that vvater has no vvcight in vvater, I have 
veg >, elſewhere ſhewn thoſe Proofs not to be cogent, and taught a 
radoxes.  PraRtical way of weighing vvater in vvater with a pair of ordinary 
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EXPERIMENT L. 


About the disjoyning of two Marbles (not otherwiſe to be pull'd a. 
ſunder without a great weight) by withdrawing the preſſure of 
the cAir from them. 


1 our formerly pabliſh'd Experiments about che Air#,[ did, if I 
miſremember nor, acquaint Your Lordſhip with an Attempr 
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” Experiment! the XXX 1. Sce alſo the cauſe of this Phenomenon diſtours'd of is the Alte 
thors Hiſtory of Fluidity and Firmneſs, 
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T had made to make a couple of coherent Marbles fall aſunder, by 
withdrawing the Air from them; but though I chen eſteem'd thar 

their Cohzlion depended upon the Preflure of rhe Air, yet nor 
being at that rime furniſh'd with all the accommodations requiſite 

ro make an Experiment not eafte to be perform'd ſucceed, I 
chought fir, when I had afterwards opportunity, to proſecute 
what I then began, and add ſome circumſtances that I could nor 
then make Tryal of; and yet whoſe ſucceſs will not I preſume be 
uawelcome, ſince it ſupplies us with no leſs than matters of fac 
whence we may argue, that this Experiment of coherent Marbles 
(which not onely the Ariſtotelian Pleniſts have of late much tri- 
umph'd in; but which ſome recent Favourers of our Hypotheſis 
have declar'd themſelves to be troubled with) 1s not onely recon- 
cileable to our Dot ine, but capable of being made a confirmati- 

on ofit z notwithſtanding what has lately been publiſh'd (apon 

the ſuppoſition of a cafe , which at firſt Bluſh may ſeem ſome- 
what of kin to our Experiment,) by a very learned * Wri- 

ter, to whoſe objeRion againſt our Hypotheſis, though as = = - = 2d, 
well confidently as very civilly propoſed, an Anſwer may yagts 4 A 
in due place, if your Lordſhip defire it, be returned, folio) of bis Antidote 

We took two flat round Marbles, each of them of two *'"{ Arheilm, 

inches and about 3 quarters in Diameter, and having put alitle 
Oyl between them to keep out the Air, we hung at a Hook faſt= 

ned tothe Lowermoſt a Pound weight to ſurmount the Cohxfi- 

on, which the tenacity of the Oyl and the imperfet Exhauſtion 

of the Receiver might,give them. Then having ſuipended them 

in the cavity ofa Receiver, at a ſtick that lay (Horizontally) a 

croſs it; when the Engine was fill'd, and ready to work, we ſhook 

ic ſo ſtrongly, that thoſe that were wont to manage it, concluded, 

it would not be near ſo much ſhaken by the Operation. Then 

beginning to pump out the Air, we obſerv'd the Marbles to con- 

tinue joyned till it was (o far drawn out, that we began to be dif- 

fident whether they would ſeparate. But ar the 16 Sack, upon 


the turning of the Stop-cock, (which gave the Air a paſſage our of 
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the Receiver into the Pump,) the ſhaking of the Engine being 
almoſt, it not quite, over, the Marbles ſpontaneouſly fell aſunder, 
wanting that Preſſure of the Air,that formerly had kept them to. 
gether: which Event was the more conſiderable,not onely becauſe 
they hung parallel to the Horizon, bur adher'd ſo firmly toge- 
ther when they were put in, that having try*d to pull them aſun- 
der, and thereby obſerv'd how cloſe they ſtuck together, I fore- 
told it would coſt a good deal of pains fo far to withiraw the Air, 
as to make them ſeparate: which Conjeure Your Lordſhip will 
the leſs wonder at, it I adde, that a weight of 80 and odd pounds, 
faſtned to the lowermoſt Marble, may be drawa up together 
Ro the uppermoſt, by vertue ot the firmneſs of their Cohe- 
10n, 

NB. This is not the onely time that this Experiment ſuccees 
ded with us. For ſometimes, when they were not (o cloſely prefs'd 
together before they were put in, the DisjunRtion was made ar 
the 8** Suck, or ſooner, and we ſeem'd to our (elves to obſerve, 
that when we hung bur half a pound weight co the lower Marble, 
it requir'd a Greaterexhauſtion of the Receiver to ſeparate them, 
than when we hung the whole Pound, 

After, having proceeded thus far with the Iaſtruments we 
then had, meeting with an Artificer that was not altogether un- 
Skilfu], we direRted him to make (what we wanted before in that 
place) ſuch a Braſs- plate to ſerve for a Cover or Cap to the up- 
per orifice of Receivers open at the top, as we have divers times 
had occalion to mention already in giving accounts of ſome of 
the foregoing Tryals: by the help of which Contrivance we pro- 
ſecuted the newly related Experiment much further than we could 
do before, as may appear by the following account. 

We faſten'd tothe lowermoſt of the rwo Marbles a weight of 
a very few ounces, (for I remember not the preciſe number,) and 
having cemented the capp'd Receiver with the Marbles init, as 
before, to the Pump, we did by a ſtring, whereof one end was tied 
£0 the bottom of this Turnioge key, and the other to the ou 
mo 
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moſt Marble, and which (ring) paſt chrongh the Crank or 
Hook belonging tothe Braſs- Cover, we did, I ſay, by the help 
of this ſtring, and by turning round the Key, draw up the ſuperi- 
our Marble, and by reaſon of their coherence the lowermoſt alſo, 
rogether with the weight chat hung at it: by which means being 
ſure, that the rwo Marbles ſtuck cloſe together, we began to 
pumpout the Air that kept them coherent; and after a while, the 
Air being pretty well withdrawo,the Marbles fell aſunder, But we 
having ſo order'd the matter , that the lowermoſt could fallbur a 
licle way beneath the other, we were able by inclining and ſhaking 
the Engine to place them one upon another again, and then lec- 
ting inthe Air ſomewhat haſtily, that by ics Spring it might preſs 
them hard together, we found the Expedient to ſucceed ſo well, 
that we were not onely able by turning the abovementioned Cy- 
lindrical Key, to make the uppermoſt Marble take up the other, 
and the annexed weights but we were fain to make a much more 
laborious and diligent Exhauſtion of the Air to procure the dif+ 
junRion of the Marbles this ſecond time, than was neceſſary to 
do it at the firſt, 

And for further prevention of the Obje&ions or Scruples thar 
I foreſaw ſome Prepoſſeflions might ſuggeſt, I thought fic to 
make this turther Tryal, that when the Marbles were thus aſugn- 
der, and the Receiver exhauſted, we did, before welet in the Air, 
make the Marbles fall upon one another as before; but the licle 
and highly expanded Air that remained in the Receiver, having 
not a Spring near ſtrong enough to preſs them together, by turns 
ing the Key we very eaſily rais'd the uppermoſt Marble alone, 
without finding it to ſtick to the other as before. Whereupon 
we once more joyn'd the Marbles together, and then letting ia 
theexternal Air, we found them afterwards to ſtick ſocloſe, that 
I could not without inconvenience ſtrain any further, than l frait» 
leſly did, to pull them fairly aſunderz and therefore gave them to 
one that was ſtronger than I, to try, whether he could do ic, which 
He alſo ia vaia attempted to —_ 

a 
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And now, my Lord, though I had thoughts of ad- 


ding divers other Experiments to thoſe have hitherto 
entertained You with, yet (upon a review) finding 
Theſeto amountalready to fifty, l think ic notamiſsto 
makea Pauſe at ſoconvenient a Number. And the 
rather, becauſe an odd Quartainary Diſtemper, that [ 
lighted ſo long, as to give ittime to take Root, is now 
grown ſo troubleſome, that I fear iz may have too 
much influence upon my Style; which Apprehenſion 
obliges me.as well to avoid abuſing, or diſtreſſing 
Your Lordſhip's Patience, as to allow my ſelf ſome 
ſeaſonable Refreſhment, toreſerve the mention of the 
deſign'd Additions till they can with leſs troubleto us 
both be preſented You by 


My Dear Lord 


Your Lordſhip's moſt humble Servant, 
and AﬀeRionate Uncle, 


Oxford, March the 24, 
1667, 


ROBERT. BOYLE. 


NOTES ar 


About the ATMosrneREs of (on- 


ſiſtent Bodies (here below.) 


SHEWING, 

That even Harp and SoltipD Bopiets (and 
ſome ſuch as one would ſcarce ſuſpe&) are capable 
of emitting EFFLUVIA, and(o of having 
ATMOSPHERES, 
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An Advertiſement. 


1H* that ſhall take the pains to peruſe the following Paper, will 

eaſily believe me, when Ttell him, that twas not deſign'd to 
come abroad with the Experiments, in whoſe company it now ap= 
pears. But the Stationer earneſtly repreſenting that divers Expe- 
riments being reſerv:d by me for another occaſion, the remaining 
ones alone would not give the Book a Thickneſs any thing proportio- 
nabletoits Breadth, I conſented, at his ſolicitation, to annexe to 
them the following Obſervations, becauſe of ſome affinity between the 
ſmall Atmoſpheres of leſſer Bodtes, and the great Atmoſphere that 
ſurrounds the Terreſtrial Globe, in which the other, that do at leaf 
help to compoſe it, are loft and confounded, as Brooks and Rivers are 
#n the Ocean, And to ſave the Reader the pains of making Gueſſes 
10 what kind of Writing the enſuing Diſcourſe may belong, 1 ſhall 
here intimate, that tis diſmembred from certain Papers about Oc- 
cult Qualities in general, which make part of the Notes 1 long ſince 
deſigned, and alſo partly publiſhed, about the Origine of Qualities, 
of which Notes thoſe that concern'd Efluviums, being the moſt copi» 
ou, I referr'd them to four general Heads; whereof the firſt onely is 
treated of in the following Diſcourſe, the others being withheld, as 
having not affinity enough with the Atmoſphere to accompany The, 
whereon they have ns ſuch abſolute Dependance, but that they may 
well enough ſpare it. And 1 make the leſs Scruple to let it appear 
without them, becauſe the Inducements already mentioned are not 
alitle ſtrengthned by this ſuperadded Conſideration, That the fol- 
lowing Notes may give light to ſeveral of the Obſervations 1 _ 
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made of ſome leſſe heeded Phanomens of the Alterations of the 
Air , incaſe they be allowed to enter into the. Appendix to this 
Continuation. 
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Of the Atmoſpheres of (onſiſlent Bodies. 


T He School Philoſophers, and che Vulgar, in conſidering the 
more abſtruſe Operations and Phenomena of Nature, are 
wont to run into Extremes, which, though oppaſite to one a- 
nother, do almoſt equally contribute to keep men ignore of the 
true cauſes of thoſe Effects they admire. For the Vulgar, being 
accuſtomed to converſe with ſenſible objects, and to conceive 
groſly of things, cannot eaſily imagine any other Agents in Na- 
ture, then thoſe that they can ſee, 1f not alſo couch, and handles 
and 2s ſoon as they meet with an Effect, that they cannot aſcribe 
to ſome palpable, or at leaſt ſenſible Efficienc, they are, and ſtick 
not to confeſs themſelves utterly ataloſs. And though the 
vulgar of Philoſophers will not acknowledg themſelves to be 
pol'd by the ſame phenomena with the vulgar of Men, yet in effe& 
they areſo. But the School- philoſophers on the contrary, do 
not onely refuſe to acquieſce in ſenſible Agents, but to ſolve the 
more Myſterious Phenomena of Nature, nay and moſt of the Fa- 
miliar ones too, they ſcruple not to run too far to the other fide, 
and have their recourſe to Agents that are not onely inviſible, 
but inconceivable, at leaſt co men that cannot admit any ſave Ra- 
tional and conſiſtent, Notions: they aſcribe all abſtruſe Effes 
to certain ſubſtantial Forms, which however they call Material, 
becauſe of their dependence on Matter, they give ſuch Deſcripti- 
ons to, as belong but to Spiritual Beings: as it all the abſtruſer 
Effects of Nature, if they be not perform'd by viſible Bodies, 
muſt beſo by immaterial ſubſtances: whereas betwixt viſible bo- 
dies and Spiritual Beings there is a middle fort of Agents, inviſi- 
ble Corpuſcles; by which a Great part of the difficulter phens- 
mena of Nature are produc'd, and by which may incelligibly be 
explicated 
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explicated thoſe Phenomena, which 'twere abſurd torefer to the 
former, and precarious to attribute to the latter- Now for me» 
thods ſake I will refer the Notes, that occur to me about Efluvi- 
ums, to four Heads; whereof the firſt is mentioned in the Title 
of this Paper, and each of the other three ſhall be ſucceſſively trea- 
ted of in as many diſtiat ones. | 
That Fluid Bodies, as Liquors, and ſuch as are manifeſtly ei- 
ther moiſt, or ſoft, ſhould e:fily ſend forth Emanations, will [ 
preſume be granted without much difhiculcy; eſpecially confides 
ring the ſenfble Evaporation that is obvious to be obſerv'd in 
Water, Wine, Urine, 8c, and the looſe contexture of parts that 
is ſuppos'd to be requiſice to conſtitute ſott Bodies, (as Flowers, 
Balſomes, and the like: ) but that even Hard and ponderous Bo- 
dies, notwithſtanding the Solidity and ſtrit cohefton of their 
component parts, ſhould likewiſe emit Steams, will co many ap- 
pear improbable enough to need to be ſolemnly prov'd. | 
Whether you admit the Atomical Hypotheſis, or prefer the 
Carteſian, I think it may be probably deduc'd from either, that 
very rany of the Bodies we are treating of, may be ſuppos'd ex- 
haleable as to their very minute parts. For according to the Do- 
Qrine of Lucippms, Democritas,and Epicurwe,each indivilible parti- 
cle of Matter hath eſfeatially either a conſtant aRtual motion, 
or an unlooſeable endeavour after it; ſo that though it may be 
fo complicated in ſome Coacretions, with other minute parts, as 
to have its Avolation hindred for a while; yet it can (ſcarce other- 
wiſe be, but by this inceſſant Indeavour of all the Atomes to get 
looſe, ſome of them ſhould from time to time beable co extricate 
themſelves, and fly away. And though the Carteſtans do not 
allow Matter to have any innate motion, yer according to them 
both Vegetables, Animals, and Minerals, conliſt of litle parts ſo 
contexed, that their Pores give paſſage toa Celeſtial Matter, ſo 
that this Matter continually ſtreaming through them, may well 
be preſum'd to ſhake the Corpuſcles that compoſe them:by which 


continued concuſſion now ſome Particles, aad then others, will 
. , be 
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be thrown and carried off into the Air, or other contiguous Body, 
ficted to receive them, Burt though by theſe, and perhaps other 
conſiderations, I might indeavour to ſhew a priori, as they ſpeak, 
that tis probable Conſiſtent Bodies themſelves are exbaleable, 
yet I think it may be as ſatisfatory, and more uſeful, to prove it 
4 poſteriori, by particular Experiments, and other Examples. 

T hat then a dry and conſiſtent form does not neceſlarily infer, 
in the Bodies that are endowed with it, an indiſpoſition to ſend 
forth Steams, which are as it werelitle Colonies of Particles, is 
evident, not onely in the leaves of Damask Roſes, whether freſh 
or dried; as alſo in Wormwood, Mint, Rue, 8&c: batin Amber- 
greece, Musk, Storax, Cinamon, Nutmegs, and other odorife- 
rous and ſpicy bodies, But more eminent Examples to our pre- 
ſent purpoſe na2y be afforded us by Camphire, and volatile Salts, 
ſuch as are Chymically obtain'd from Harts-horn, Blood, &c. for 
theſe are ſo fugitive, that ſometimes I have had a coaliderable 
Lump of volatile Salt (either of fermented Urine, or of Harts- 
horn) fly away by litle and litle out of a Glaſs, that had been care- 
fully ſtopt with a Cork, without leaving ſo much as a Grain of 
Salr behind it. Andas for Camphire, though by ics being uneaſie 
to be powder'd, it ſeems to have ſomething of Toughneſs or Te- 
nacity in it; yet I remember, that having for tryals ſake counter- 

ois'd it in nice Scales,even a ſmall lump of it would in a few hours 
foffer a viſible loſs of its weight, by the avolation of ſtrongly ſen» 
ted Corpuſlcles, and this, though the Experiment were made 
both ina North Window, and in Winter, 

But I expe you ſhould require Iaſtances of the EfMuviums of 
Bodiesof acloſeor (ſolid Texturez wherefore I proceed to take 
notice, that Amber, Hard: wax, and many other EleQrical bodies 
do, when they are rubb'd, emic Eftluviums. For though I will 
not now meddle with the ſeveral Opiaions about the cauſe and 
manner of EleQrical Artraction, yet beſides that almoſt all the 
Modern Naturaliſts, that aim at explicating thiogs iatelligibly, 
aſcribe the Attraction we are [peaking of to Corpoteal effluxes; 

and 
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and beſides that I ſhall ere long have occaſton to ſhew you, that 
there is no need to admit with Carteſtus , That becauſe ſome E- 
lefrical bodies are very cloſe and fixt, what they emit apon rub» 
bing is not part of their own Subſtance, but ſomewhat that was 
harbour*d in their Pores: beſides theſe chings, I ſay, I have found 
that many Electrical bodies may by the very Noſtrils be diſcove- 
red, when they are well rubb'd, to part with ſtore of Corpuſcles, 
as I have particularly, but not without attention, been able to 0b- 
ſervein Amber, Roſin, Brimſtone, &c. 

I know not whether it will be worth while to take notice of the 
great Evaporation I have obſerv'd, even in Winter, of Fruits, 
as Apples, and of Bodies that ſeem to be better cover'd, as Eggs, 
which notwitſtanding the cloſeneſs of their Shels, did daily grow 
manifeſtly lighter and lighter; as I obſerv'd in them, and divers 
other bodies, that I kept long in Scales, and noted their Decre- 
ments of weight: but perhaps you will be pleas'd to hear,that ha- 
ving a mind to ſhew how conſiderable an Evaporation is made 
fromWood,lI caus'da thin Cup,capable of holding about a Pint, 
or more, to be Turn'd of 8 Wood, that was choſen by the Turner 
as ſolid and dry enough, though it were not of the clo(eſt ſort of 
Woods, ſuch as are Lignum vite, and Box. And as I caus'd the 
ſhape of Cup tobe given it, that it might have a greater Super- 
ficies expos'd to the Air, and — might be the fitter to 
emit ſtore of Steams into it; ſo the Succeſs did not onely anſwer 
my Expectation, but exceed it: for though the Tryal were made 
ſometimein Winter, there was ſo quick and plentiful an Evapo- 
ration made from the Cap, that I found it no eaſte matter to coun- 
terpoiſe itz for whilſt Grains were putting into the oppoſite 
Scale, to bring the tender Ballance to an «£q%i/ibriam, the copi- 
ous avolation of inviſible Steams from the Wood (which had fo 
much of Superficies contiguous to che Air) would make the Scale 
that held ir ſenſibly roo light. And I remember, that for further 
ſatisfaRion, being afterwards in a City where there were both 


good Materials and workmen, I order'd to be made a p—_” 
the 
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the ſame bigneſs with the former, of well ſeaſon'd wood, which 
being ſuſpended in the Chamber I lay in, (which circumſtance I 
therefore mention, becauſe the Weather and a litle Phyfick I had 
taken obliged me to keep a fire there,) it quickly began maniteſt- 
ly toloole of its weight; and though the whole Cup wanted near 
two Drams of 2 Ounces, yet in (2 hours, viz. from 10 aclock 
in the morning to the ſame hour at night;ic loſt about 40 Grains, 
(tor twas above 39:) but of ſach Experiments, and the Caue- 
tions belonging to them, I may elſ[whete ſpeak farther. 

It were not cifhicult for me to multiply Inſtinces of the conti- 
nual Emanation of Steams from Vegetable and Animal Subſtan- 
cesz but Iam not willing to enlarge my felt upon this SubjeR, 
becauſe I conſider that there are other Bodies which ſeem fo 
much more indiſpos'd to part with Effluviums, that a few inſtan- 
ces givenin ſuch, may evince what I would prove,much more then 
a multitude produc'd in other bodies. And fince I conſider that 
thoſe Subſtances are the moſt unlikely ro afford Efluvia, tha 
are either very cold,or very ponderous, or very (olid and hard, or 
very fixt; it I can ſhew you that neither of theſe Qualifications 
can keep a Body from emitting Steams, I hope l (hall have made 
it probable, chat there is no ſore of Bodies here below that may 
not be thought capable of affording the Corporeal Emanations 
we ſpeak of. | 

And firſt Iremember, that I have not onely taken Eggs, and 
in a very ſharp Winter found them, notwithſtanding the coldnefs 
of the Air where I kept them, to grow ſentbly lighter, iaa faith» 
ful pair ot Scales, in not very many hours: but becauſe Iceis 
thought the coldeſt vifible Body we know, I chought fit co ſhew 
that even this Body will looſe by Evaporation; tor having coug- 
terpois'd a convenient quantity of Ice in a good Ballance, and 
forchwith expos'd ic therein to the cold Air ot a Froſty night, that 
the Evaporations ſhould be from Icenot from Water, I found 
the next morning, that though the Scale wherein the Ice were 
pur was dry, whuch argued as _ the coldnels of the wo 
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that the expos'd Concretion had not thaw'd; yer I found its 
weight to be conliderably diminiſhed, and this Experiment I 
ſuccesfully mace in more than ene Winter, andin more than one 
place. And tis now but a few dayes ſince, expoſing not long be- 
tore midnight, lefſe than two ounces of Ice ina good Ballance to 
a (harply freezing Air, I ſeat for it before I was up in the morning, 
and though by the dryneſs of the Scales the Ice that was in one of 
them appear'd not to have thaw'd, yet it had loſt about ten Grains 
- ofirs former weightz {ſo that here, the Evaporation was made in 
ſpite ofa double Cold, of the Ice,and ot the Air, 

I ſhould now proceed to the mention of ponderous and ſolid 
Bodies, but before I do ſo, it may be expedient to give you no- 
tice, that, to make the Proof of what I have propos'd more fſa- 
tisfatory, and more applicable to our future purpoſes, I ſhall for- 
bear to give you any Examples of the exhalations of Badier, 
where ſo potent an Agent as the Fire is made to intervene. 

But though I purpoſely forbear to infifſt on ſuch Examples, 
yet it may not be amiſs to intimate, that in explicating {ome 0c» 
cult Qualities, even ſuch Exhalations as are produc'd- by the 
help of the Fire may be fir to be taken into conſideration, as we 
may hereafter have occaſion to (hew, And therefore we may ob- 
ſerve in general, that the Fire is able to put the parts of Bodies 
into ſo vehement a motion, that except Gold, Glaſs, and a very 
tew more, there are not any Bodies ſo fixt and (olid, that tis nor 
thought capable to diſſipate either torally, or in part. Tis known 
to thoſe that deal in the fuſton of Metals, that not onely Lead 
and Tin, but much harder Bodies will emit copious and hurtful 
Steams. And there are ſome kinds of that Iron, which our 
Smiths call Cold ſhire iron, about whoſe ſmell whilſt it was red 
hot, when I made inquiry, the ingeniouſeſt Smith 1 had then met 
with told me, that he had toundit ſeveral times to be ſo ſtrong, 
and rank, that he could ſcarce indure to work with his Hammer 
thoſe parcels of Metal whence it proceeded. And even without 
being brought to fuſion, not onely Braſs, and Copper will, being 
well 


Of Conſiſtent Bodies. "= 


well heated, become ſtrongly ſented, bat Iron will be (o too, as 
is evident by the unplealing (ſmell of many Iron- Stowes. And 
on this occaſion I might not impertinently adde here a Tryal we 
made to obſerve, whether che Scteams of Iron may not be made, 
though not immediately viſible, yer perceptible to the Eye it 
ſelt, though the Metal had not a Red, much leſs a White hear, 
But having elſewhere related it at large, ina Diſcourſe You may 
command a fight of, I ſhall rather reter You to it, than looſe the 
time *'twould cake up to tranſcribe it. 

Theſe things premis'd , I proceed now to the mention of pon- 
derous Bodies; and concerning them, to repreſent, that if You 
will 2dmit whac almoſt all the Corpuſcularians afſert,and divers of 
the Peripateticks do not now think fit to deny, that the Magneti- 
cal operations are perform'd by Particles iſſuing forth of the body 
of the Loadſtone, or other Magnetical Ageat: I ſhall not need to 
go far for an Inſtagce to our preſent purpole, ſince I have Hydros 
ſtatically tounJ, thar ſome Loadſtones (for I have found thoſe Mi- 
neral+ very differing in Gravity) are ſo ponderous, as to exceed 
double the weight of Fliats, or other Stones of the ſame bulk. 

But not to inſiſt on Loadſtones, Stone-cutrers will inform 
You, (as they did me,) that black Marble, and ſome other ſolid 
and heavy ſtones will, upon the attrition they are expos'd to, 
when the Workmen are poliſhing them, (eſpecially without wa- 
ter,) emit, and that without the help of external heat, a very ſen- 
fible ſmell, which | tound to be much more ſtrong and offenſive 
when, to make it (o, I h:d the curioſity to cauſe a piece of ſolid 
black Marble to have divers fragments ſtruck oft trom it with a 
Chizel anda Hammer: for the ſtroaks ſacceeding one another 
faſt enough to make a great concuſhon of the parts of the black 
M_rble, (tor in white, which is not ſo ſolid, the Tryal wi'l not * 
ſucceed well,) there quickly follow'd as I expeRed a rank and un- 
pleaſant ſmell; and you will gr-at me I know, that Odours are 
not ciftas'd without corporeal Emanitions. I remember alfo, 
that having procur'd ſoine of thoſe acuminaced and almoſt Cont- 
cal 
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cal ſtones, that paſs among the vulgar for Thunder- ſtones, by 
rubbing them a licle one againſt the other, I could eafily accore 
ding to my expectation excite a ſtrong Sulphureous ſtink. I have 
alſo tried upon a certain Mineral Maſs, that was ponderous al- 
moſt as a Metal , but to Me it ſeem'd rather an unuſual kind of 
Marchaſite, that I could in a trice without external heat make ic 
emit more ſtrongly ſented Exhalations, than I could contentedly 
endure: to which I ſhall adde this Example more, that having 
once made a Ch\ mical mixture of a Metalline body, and coagulae» 
ted Mercury, which you will believe could not bur be ponderous, 
though this Mixture had already endur'd as violent a fire as was 
neceſlary to bring it to Fuſion, in order to caſt it into Rings; yet 
it was ſo diſpos'd to part with corporeal Effluxes, that a very in- 
genious Perſon that pratis'd Phyſick, and was there when I made 
ic, earneſtly begg'da litle of it of me for ſome Patients troubled 
with diſtempers in tte Eyes, and other parts remote enough from 
the hand; which he afftirm'd himſelt to have very happily cured, 
by making the Patient wear a Ring of this odde Mixture, or wea- 
ring alicle of it as an Lppenſum near the disaffeted part. If you 
make a vitrum Saturni with a good quantity of Minium in rete- 
rence to the Sand or Chryſtal, which it helps to bring co Fuſion, 
you (hill have a Glaſs exceeding ponderous, and yet avt devoid 
of EleRricity: And I remember, that having ſometimes caus'd 
Braſs it (elf to be Turn'd like Wood, that I might try, whether 
ſo Great (though inviſible)a Concuſſion of all the parts would not 
throw off ſome Steams that might be ſmell'd, 1 was not reduc'd 
to foregoe my ExpeRationz but yet becauſe it was not fully an. 
ſwer'd, and becauſe alſo there is great difference of Braſs upon the 
ſcore of the Laps Calaminarss, whereot together with Copper 
' tis made, I enquired of the Workman, who us'd to turn great 
quantities of Braſs, whether he did not often after find it more 
ſtcong; and he inform'd me that he did, the ſmell being ſome- 
times {0 ſtrong, as to be offenſive to Strangers, that came to his 
Shop, and were not uſ'd to it. 
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[ proceed now tothe Efluviums of ſolid and hard Bodies, of 
which, if moſt of our Corpuſcularian Philoſophers, and divers 
others be not much miſtaken, I may be allow'd to give inſtances 
in all Ele&rical Bodies, which, as I have already noted, muſt accor- 
ding to their Doctrine be acknowledged co operate by ſabſtanti- 
al Emanations. Now among Elearical Bodies I have obſerv'd 
divers, that are of ſo cloſe a Texture, that Aqua forts its (elf, nor 
ſpirit of Salt will work upon them, and to be ſo hard, that ſome 
of them will ſtrike fire like Flints: Of the former ſort 1 have found: 
divers Gems (which Inam'd in my Notes about Eledricity,)' 
and even the Cornelian ic ſelf, which I found to attrat Hars, 
though it be thought to be of a much lighter Texture than pre- 
cious Stones, did yet refiſt Aqua forts, as 1 tried in a large Ring, 
(brought our of the Eaſt- Indies,) which I purpoſely broke, and 
reduc d ſome part of it to powder, that I might make theſe and 
ſome other Tryals with it. Rock Chryſtal alſo, though ir have 
a. very manifeſt attraRtive virtue (as they call it,) I have yet found 
it ſo hard, as to ſtiike fire rather better than worſe than ordinary 
Flints. And to ſhew that no hardneſs of a Body is inconfiſtenc 
with its being EleQrical, I ſhall adde, that thongh Diamonds be 
confeſt to be the hardeſt Bodies that are yet known inthe world, 
yet frequent Experience has afſur'd me, that even Theſe, whe- 
ther raw or poliſh'd, are very maniteſtly (and ſometimes vigos- 
rouſly enough) Electrical, 

And to let you ſee, that I need not to have recourſe to this 
kind of Bodies, to prove, that very ſolid ones are capable of Ef- 
flavia, I will,to what I have tormerly noted about the Odour of 
black Marble, ſubjoio two or three Examples of the like na- 
Lure, 

The firſt ſhall be taken from a ſort of Concretions very well 
known ia divers parts of 1taly by the name of Cugo/;, becauſe of 
the great uſe that is made of it by the Glaſs- men. Theſe Con- 
cretions you will eaftly believe are very hard, as other Minerals 
of that ſort are wont to be; and yet being invited by my Conje- 
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ures abont the Atmoſpheres of Bodies, to try them by rubblng 
them one againſt the other, I toundas I exp:ed, that they aftor- 
ded not onely a perceptivle, but a very ſtrong ſmell, (which was 
far from that of a Pertume.) | 

And this brings into my mind, that hiving met with ſome 
Stones cut out of Humane bladders, whoie Texture was fo cloſe, 
that I could not with Corrofive Menſtruvms make any ſenſible 
Solution of one whereon I made my Tryal; chough ro facilicate 
the Liquors operation, part ot ic were reduc'd to fine Powder, 
yet by a litle rubb:ng of one of theſe ſo cloſely contexed Stones, 
it would preſently aftord a rank ſmell, very like the ſtink ot ſale 
Urine: 

I remember I have caiis'd Iron to be turn'd wich a Lath, to ex- 
amine whether by the internal commotion, that wonld by thatope- 
ration be produc'd in the corpuſcles of the Metal , even that folid 
as well as ponderous Bodie would not become capable of being 
ſmell-d; 'and though by reaſon of the nature of that parcel of 
iron wherevn we made our Tryal, or ſome accidental diſpoſition, 
which was at that time (being Winter) in my organs of Smelling, 
the Odour ſeem'd to me but very faint; yer upon the enquiry I 
made of the Artificers, whether in Turning greater pieces of iron 

- they did not find the ſmell Rtronger? they told me, that they of- 
| -s tound it very ſtrong, and ſometimes more ſo than they de- 
Ired. 

And this brings into my mind, what I have carefully obſery'd 
1n Grinding of iron; for there are many Grindſtones ſo quali- 
fy'd, thatin caſe iron inſtruments be held upon the Stone, whilſt 
itis nimbly turn'd under it, though the water that is wont to be 
us'd on ſuch occaſions ſtifles (it I may ſo ſpeak) the Smell, and 
keeps it from being commonly taken notice ofz yet if you pur- 
poſely cauſe /as]I remember 7 have done) the uſe of Water to be 
torborn, your Succeſs will not be like mine, if you do not find 
that ſtore of foetid Exhalacions will be produc'd, And though 
it be not always ſo caſte to diſcern by the ſmell, from which of che 

two 
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two Bodies they iſſue, or whether they proceed from both; yet ic 
ſeems probable enough, that ſome of the Steams come from the 
iron, .and.tis morethan probable that it they proceed not from 
that Metal, they muſt from a Body that is ſo hard asto be abte to 
make impreſſions in a trice upon Iron and Steel themſelves. 

The laſt Example I ſhall name uader this head, is furniſh'd me 
by Marchaſutes, ſome of which would after a ſhort concuſſion 
without external heat be made to exhale for a pretty while toge- 
ther a ſtrong Sulphureous odour, and yet were (o hard, that when 
ſtruck with a Steel- hammer, (which would not eafily break them) 
they afforded us ſuch a number ot Sparks, as appear'd ſtrange e- 
nough. And tis known, that tis from their diſpoſition to ſtrike 
fire, (which yet I dare not attribute to all ſorts of Marchaſites, ) 
thit this kind of Mineral is, by a name frequently to be met with 
in Writecs, call'd Pyrites, Andinthis Example we may take no» 
tice, that a Body, capable of being the ſource of corporeal Ema- 
nations, may be at once both very ſolid and very ponderous. 

It remains now that I manifeſt, that even the Fixedneſs of Bo« 
dies is not incompatible with their diſpoſicion to emit Ef /uvis 
WS. 

I might alleadg on this occaſion, thit the Regulws of Antimo- 
ny, and alſoits Glaſs, though they muſt have endar'd Fulton co 
attain their reſpetive Forms; yet chey will without heat commu- 
nicateto Liquors Antimonial Expirations, with which thoſe Li- 
quors being impregnated become Emerick and Pargative, I 
mighr alſo adde, thar. divers Eleftrical Bodies are very fixt in the 
fire, and particularly that Chryſtal, as we have more than once 
tried, will endure ſeveral. Igaitions and Extin&ions in witer, 
without being truly Calcin'd, being indeed bur crackt into a great 
multitude of litle parts; but becaule the above named Antimo- 
nial bodies will atfer a while fly away in a ſtrong fire, and becauſe 
the EfMuviums of Chryſtal are not fo ſenſible as thoſe which can 
immediately afte& our Eyes or Noſtrils, I will here ſubjoyn one 
inſtance, ſuch as I hope will make it needles for me to adde any 
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more, it being of a Body which muſt have ſaſtain'd an exceeding 
vehement fire, and is look'd upon by moſt of the Chymiſts as 
more undeſtroyable then Gold it ſelf, and that is Glaſs, which is 
able as you know to endure ſo great a brunt of the fire, that you 
did nor perhaps imagine I ſhould of all Bodies name it on this oc- 
caſjon. Burt my conjeRures about the Atmoſpheres of Bodies 
leading me to think, that Glaſs it ſelf might aftord me a confir- 
mation of them; I quickly found, that by rabbing a very litle 
while two ſolid pieces of it (not, as | remember, of the finer ſort ) 
7 one againſt the other, they would not onely yield a ſenſible O- 
dour, but ſometimes ſo ſtrong an one, as to be offenfive. By 
which you will eaſily perceive why I cold you above, that I did 
not acquieſce in the Carteſian Argument againſt Electrical Bo- 
dies performing their operations by Emanations of their own 
ſubſtance, drawn from hence, that Glaſs does attrat light Bo- 
dies, (as indeedit does, though but weakly,) and yer is too fixt 
to emit Effluviems, the contrary of which Suppoſition the lately 
mentioned Experiment (and by us often repeated) does ſuffict- 
eatly evince. 

From what other ſolid Bodies, and that will endure the fire, I 
have, or have not been able to obtain ſuch odorous Steams, it is 
not neceflary to declare in this place, but may perhaps be done in 
another, 

You m1y I preſame have taken notice, that according to what 
T intimated a while agoe, I have forborn ia the precedent Exam- 
ples to mention thoſe Ef/uvis of ſolid Bodies,that need the ation 
of the Fire to be obtain'd. Burt fince the Sun is the grand Agent 
of Nature in the Planetary world, and fince during the Summer, 
and eſpecially at Noon, and in Southern Climates, his Heat makes 
many bodies have litle Atmoſpheres, that we cannot fo well di- 
ſcera that they haveconſtancly; I ſee not why I may not be al- 
low'dto aſcribe Atmoſpheres to ſuch Bodies, as I have obſerv'd 
to have them when the Sun ſhines upon them, and alſo to think 
that the like m3y be attributed ar leaſt ſometimes to ſach bows 
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Bodies, 2s will do the things uſually perform'd by Zfluviums, 
when yet they are excited but by an external heat, which exceeds 
not that of the hot San. * 

Of theſe two ſorts of Bodies I ſhall for brevities ſake name bur 
two or three Examples, and then haſten to a Concluſion. 

The firſt of cheſe I muſt make bold ro borrow from my Ob- 
ſervations about EleQtriciry, among which this is one, ttiat to 
ſhew that the particular and uſual manner of exciting ſuch Bodies, 
namely by rubbing them, is not alwayes neceſſary; I cook a large 
piece of good Amber, and having in a Summer morning, whilſt 
the Air was yet freih, tried that it would not without being exct- 
red attraRt a light Body I hadexpos'd toitz Iremov'd it into the 
Suns beams, till they had made it moderately hot,and then I found 
according tomy expectation that ic hadacquu'd an AttraRtive vir- 
tue,& that not onely in one particular place, as is uſually obſery'd 
when tis excited by rubbing, but in divers and diſtant places at 
once; atany of which ie would draw to itthelight body plac'd with- 
in a convenient diſtance from it: ſo that even in this Climate of 
ours a ſolid Body may quickly acquire an Atmoſphere by the pre» 
ſence of theSun,and that long before the warmeſt part of the day. 

Thenext inſtance you will perchance think ſomewhat Rrange, 
it being that whea for want of an opportunity to make the like 
Trial in the warm Sun, I took a licle bat thick veflel made of 
Glaſs, and heldir near the fire till it had got a convenient degree 
of heat,-(which was not very great,though it exceeded that which 
] had given the Amber, )I found as I had imagin'd that the heat of 
fire had made even this Body attractive, as that of the Sug had 
made the other. 

W hat degree of heat | have obſery'd to beeither neceſſary, or 
the moſt convenient co excite Electrical bodies according to their 
different natures, (tor the ſame degree will not indifterencly ſerve 
for them all, ) this is not the propereſt place to declare, and it will 
be more to our preſent purpoſe to make ſome ſhort refleRion on 
what has beea hitherto cCelivered. ; 
CC 2 c 
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It ſeems then probably deduceable from the foregoing Expe- 
riments and Obſervations, - that a very great number 1t not the 
greateſt part evenof Conſiſtent bodies, whether Animal, Vege- 
table, or Mineral, may emit Efflaviums, and that even thoſe that 
are ſolid may (at leaſt ſometimes) have their litle Armoſpheres, 
though the neighbouring Solids will often keep the Evaporations 
from being every way ambient in reference to the Bodies they 
iſuefrom. 

For as the inſtances hitherto alleadg'd ( hich are nor all that 1 
could have nam'd) do plainly ſhew that divers Bodies (and ſome 
that havenot been thought very likely) are ſuch as we ſpeak of, 
ſo ſeveral things induce me to believe, that there may be many 
more of the like nature. 

For firſt, very few if any have (that I know of) had the curio- 
ſity to make uſe of nice Scales, (which ſuch Tryals require,) to 
examine the Expirations of inanimate bodies, which if they ſhall 
hereafter do, I make litle doabt bur they will light on many 
things, that will confirm what we have been propoſing, by their 
finding that ſome Bodies, which are not yet known to yield Ex- 
halations, do afford them, and that many others do pare with far 
more copious ones than is imagin'd, For one would not eaſily 
have thought, that ſo extremely cold a Body as a.ſolid piece of 
Ice ſhould make a plentiful Evaporation of its ſelt in the cold Air 
of a freezing night or that a piece of Wood, that had long lainin 
the houſe, and was light enough to be conveniently hung for a 
long time at a Ballance, that would looſe its £quilibrium with 
(as I remember) half a quarter of a Grain, ſhould in leſs than a mi- 
nute of an hour, ſend forth ſteams enough to make the Scales ma» 
nifeſtly turn, and that in Winter. 5 .arh 

But ſuppoſing (which is my (ſecond Conficeration) that Try- 
als were made with good inſtruments tor weighing, though it will 
follow, that in caſe the expoſed body grow lighter, ſomething 
.exhales from itz yet it will not follow, that if no diminution of 
weight be diſcover'd by the inſtrument, nothing that is —_— 
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recedes from it, I will not urge that tis affirm'd, not onely by 
the generality of our Chymiſts, but by learned modern Phyfici- 
ans, that when either Glaſs of Antimony, or Crocus metellorum 
impregnate Wige with Vomative and Purgative Particles, they 
do it without any decrement of their weight; becauſe the Scales in 
Apothecaries Shops,and the litle accurateneſs wont to be imploy- 
ed in weighing things, by thoſe that are not vers'd in Statical ate 
fairs, make me (though not deny the Tradition which may per- 
chance be true, yet) unwilling to build upon obſervations, which 
to be relyed onareto be very nicely made;and therefore I ſhall ra- 
ther take notice, that though the Loadſtone be concluded to have 
conſtantly about it a great mulcitude of Magnetical Efluvia, 
(which may be calld its Armoſphere,) yet it has not been obſer- 
ved to looſe any thing of its Weight by the receſs ot fo many 
Corpuſcles. But becauſe if the Carteſtan Hypotheſis about Mas 
gnetiſms be admitted, the Argument drawn from this inſtance 
will not be ſo ſtrong as it ſeems, and as it otherwiſe would be: I 
ſhall add a more unexceptionable Example, for I know you will 
grant me that Odours are not diffus'd to adiſtance without Core 
poreal Emanations from the Odorous body: and yer, theugh 
good Amber: Greece be, even without being excited by external 
beat, conſtantly ſurrounded by 2 large Atmoſphere, you will in 
one of the following Diſcourſes fiad cauſe to admire how incon- 
fiderable the walſt ot it is. 

If it be ſaid, chat in Trad of time a Decrement of weight may 
appear in Bodies, that ia a few hours or dayes diſcovers not any; 
the Objection, it granted, overthrows not our Doctrine, it being 
ſufficient to eſtabliſh what we have been ſaying, it we haveevinc'd 
that the Efluwvia of lome Bodies may be ſubtle enough-nort ta 
make the Body by their avolation appear lighter in Statical Tris 
als, that are not extraord.narily (and as it were obſtinarely} pro- 
tracted. Aad this very Objection puts me in mind to adde, thar 
for ought we know the Decrement of Bo4ies in Statical Experis 
ments long continued, may be ſomewhat Greater than even nice 
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Scales diſcover to us, for how are we ſure that the weights them- 
ſelves, which are commonly made of Braſs, (a Metal very unfixr,) 
may not in Trac of time ſuffer a licle Diminution of their 
Weight, as well 2s the Bodies counterpois'd by them: and no 
man has I think yet tryed whether Glaſs, and even Gold may nor 
in traQ of time looſe of their Weight, which in caſe they ſhould 
do, it would not be eaſily diſcover'd, unleſs we had Bodies that 
were perfeQly fixt, by compariſon to which we might be better 
aſſiſted, than by comparing them with Braſs weighes, or the like, 
—_ being themſelves leſs fixt, will loſe more than Gold and 
laſs, 

My third and laſt conſideration is, that there may be divers 0- 
ther wayes, beſides thoſe furniſh'd us by Straticks, of diſcovering 
the Efflavis of ſolid Bodies, and conſequently of ſhewing, thar 
tis not ſafe co conclude, that becauſe their Operation is not con» 
ſtant or manifeſt, ſuch Bodies do never emit any Efluwvis at all, 
and fo are uncapable to work by their intervention oa any other 
Body, though never ſo well diſpos'd to receive their Attion. And 
this I the rather deſire that you would take notice of, becauſe my 
chief (though nor cnely) defign in theſe Notes is {you know) to 
illuſtrate the Doctrine of occult Bualiticsz and it may conduce 
to explicate ſeveral of them, to kaow that ſome particular Bodies 
emit Effluvia, though perhaps they do it aor conſtantly, and uni- 
formlyz and though perchance too, they do not appear to emit 
any at all,it chey be examin'd after the ſame manner with other ex- 
haleable Bodies, but onely may be made to emit them by ſome 
peculiar way of handling them, or appear to have emitted them 
by ſome determinate operation on ſome other ſiogle Body, or at 
moſt ſmall number of Bodies. 

Perchance you did not think,ti]l you read what I lately told you 
about Glaſs, that from a Body that had endured ſo violent a fire, 
there could, by ſo ſleight a way as rubbing a lirle while one piece 
againſt another, be obrain'd ſuch ſteams, as may not onely affect 
but offend the Noſtrils. Nor ſhould we eaſily believe, it Experi- 
ence 
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ence did not affure us ofit, that a Diamond, that is juſtly reputed 
the hardeſt known Body in the World, ſhould by alitle rubbing 
be made to part with EleQrical Efluvia. Nay, (that I may give 
ſome kind of confirmation to that part of the laſt Paragraph that 
ſeems moſt to need it,) I ſhall adde, that I once had a Diamond 
not much bigger than a large Pes, which had never been poliſh'd 
or cut, whoſe EleQrical virtue was ſometimes ſo eafily excited, 
that if I did but paſs my fingers over it to wipe it, the virtue 
would diſcloſe it ſelf; andit as ſoon as I had rakenit oat of my 
Pocket, Iapplied a hair to it, though I couch'd not the Stone 
with my fingers, that I might be ſurenot to rub ic, that Hair 
would be attracted ar ſome diſtance, znd many times one after 2n 
other, eſpecially by one of the ſides of the Stone, (whoſe ſurface 
was made up of ſeveral almoſt triangular Planes,) and though this 
excitation of the Diamond ſeemed to proceed onely from the 
warmth that it had acquir'd in my Pocker, yet I did not find that 
That warmth, though it ſeem'd not to be alter'd, had alwaies the 
ſame efte& on it, though the wiping ic with my finger fail-d not 
(that Iremember) co excite if. Something like this uncertainty 
I always obſerv'd in another Diamond of mine, that was much 
nobler than the firſt, and very well poliſhed, and in a ſmall Ruby, 
that I have yet by me, which would ſometimes be conſiderably 
Elecrical without being rubb'd, when I but wore the Ring it be= 
long'd to on my litle finger; and ſometimes again it ſeem'd to 
have loſt chat virtue(ot operating without being excited by frifti- 
on,) and that ſometimes within a few minutes, without my know- 
ing whence ſo quick 2 change ſhould proceed. Bur I muſt infiſt 
no longer on ſuch particulars, of which I elſewhere ſay ſomething 
and therefore I proceed to take notice, that we ſhould (carce have 
dream'd, that when a Partridg, or a hunted Deer has caſually ſer 
a foot upon the ground, that part where the Footſtep hath been 
(chough inviſibly) impreſs'd, ſhould continue for many hours a 
Source of Corporeal Effluxes; if there were not ſetting Dogs, 
and Spaniels, and Bloud-hounds, whoſe noſes can take —_— 
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that diſtance of time of ſuch Emanations, though not onely other 
forts of Animals, but other ſorts of Dogs are unable todo ſo. 

I ſawa ſtone in the hands of an Academick, an Acquaintance 
of mine, which I ſhould by the Eye have jadg'd to be an Agate, 
not a Blood ſtone, and conſequently I ſhould not have thought 
that it could have communicited Medicinal Ef {uwvia appropria- 
ted to exceſhive Bleedings, it the Wearer of it had not been ſub- 
je&to that Diſeaſe, and had not often cur'd both himſelf and 0+ 
thers, by wearing this ſtone about his neck; which it he left off, 
as ſometimes he did for Trials ſake, his exceedingly ſanguinecoms» f 
plexion (to which I have rarely ſeen a Match) would in a few 
daies caſt him into Relapſes, What I have elſewhere told you 
abour the true virtues of ſome Stones, ( for I fear that moſt of 
thoſe that are wont to be aſcrib'd to them are falſe, ) may give 
ſome confirmation to what I have been delivering, which I cannor 
now ſtay todo, being to draw to a Conclufion as ſoon as I have 
put you in mind, that it would not probably have ever been 
expected that ſo ponderous and ſolid a Body as the Loadſtone 
ſhouid be invironed by an Atmoſphere, if Iron had been a ſcarce 
Mineral, and had not chanc'd to have been plac'd near it, 

And with this inſtance I ſhall put an end to theſe Notes, be- 
cauſe it allows me to make this Reflexion; that ſince ſolid Bodies 
may have conſtant Armoſpheres about them, and yet not diſco- 
ver that they have ſo, but by their operation upon one particular 
Body, or thoſe tew which participate of That, and fince there 
are already (as we have ſeen) very differing wayes where- 
by Bodies may appear to be exhaleable, ir is not unlikely that 
there may be more and more Bodies (even of thoſe that are ſolid 
and hardyfound to emit Efiuvia, as more and more wayes of dif. 
covering that they do ſo, ſhall either by chance or induſtry be 
broughcto light, 
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About a way of ſpeedily breaking flat Glaſſes by the weight of the 
Atmoſphere. 18 
Experiment 6. 
Shewing, that the breaking of Glaſs plates in the foregoing Experi- 
ment, need not tobe aſcrib'd to the Fuga Vacui, 19 
Experiment 7. 

CAMbont « convenient way of breaking blown Blaaders by the Spring 
of the Air included in them. 20 

And of the uſefulneſs of this Experiment in other tryals. 21 

Experiment 8. 
About the lifting up 4 conſiderable Weight by the bare Spring of 4 


litle Air included in a Bladdey. _ 
PVih a hint that this may not be unſerviceable for the explanation 
of the Muſcles . "23 


Experiment 9- 


About the breaking of Hermetically ſeal'd Bubbles of Glaſs by the 
bare Spring of their own Air. 24 
That they broke not preſently, and what the reaſon mizht be of the 


ſlowneſs of that effe?. ib. 25 
Experiment 10, 


Containing two or three Tryals of the force of the Spring of our Air 
wncompre(ſ['d upon ſtable and even ſolid Bodies, (whereto tis ex- 
ternal.) 25 

Several trials of it with different circumſtances, that the weſſels 
broke not here neither immediately upon the laſt Exuttion: 27 
with a Note neceflary for the prattiſe of one of the Trials, 28 

Experiment 11. 


Shewine, that Mercury will in Tubes be raiſed by Suition vo _— 
; | than 
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than the weight of the Atmoſphere is able to impell it up, 29 
The principle of the Schoolmen of a fuga vacui ſhewn to be inſuffici- 
ent, as alſo the ſuppoſition of a Funiculus, 39 Wc. 
Same particalars to be taken notice of concerning the exhauſting 
a Siphon, an inſtrument of frequent uſe in theſe Experiments, 
32+ 33 
Experiment 12, 
About the differing heights whereto Liquors will be elevated by $u- 
(Hon, according to their ſeveral ſpecifick Gravittes. 34 
Notice given, that the proportion of the Specifick gravity of Mercu- 
ry to water 15 08 quite 48 14 10 1. 35-36 
The notion of a fuga vacui unreaſonable. ib, 
The uſe that may be made of this experiment in the eftimating the 
gravity of ſeveral liquors, with ſome tryals thereupon, 36.37.38 
Experiment 13. 
About the heights to which Water and Mercury may be raiſed, propor- 
tionably to their ſpecrfick Gravities,by the Spring of the Air. 38 
Experiment 14. 
About the heights anſwer able to their reſpetFive Gravities, to which 
Mercury and Water will ſubſide, upon the withdrawing of the 


Spring of the Air, - 39.&Cc 
VVith notice of the difficulty of the Trial, and the allowance that 
wwſt be made in it, ib. 


Experiment 15. 

About the greateſt height to which Water can be rais'd by Attraftion 
or ſucking- Pumps: 41 
The motives for the trying of it, the apparatus, 42.43 
The height of the water, the ſame compar'd to that of the Quick- 
ſilver at the ſame time in 4 Baroſcope, and examin'd according 

18 the proportion of their ſpecifick Gravities. 44.8&C, 
Some circumſtances delivered, that induced the CA wthor tothink 
the trial was exattly enough performed, 46.47 
An intimation given of the difference there may be in theſe kind 
of trials from the varying _—_ of the Atmoſphere. 4 

d 3 
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A miſtake of VV riters of Hydraulichs in the conceit of carrying 


water over never ſo high mountains. 49.59 

» Experiment 16. 
About the bending of a Spriney body in the Exhauſted Recetver. 50 
No alteration of the Spring diſcovered. 52 


periment 17. 
About the making of Mercurial, and other Gages, whereby to efti- 
mate how the Receiver # exhauſted. $2 
Several Gages mentioned. 53. One preferr d and deſcrib'd, and 
diretFions for it eiven. 54.&C. Two other Gazes uſeful,when tis 
not requir'd the Engine ſhould be very much exhauſted. 58.59 
Experiment 18. 
About an eaſie way to make the Preſſure of the Air ſenſible to the 
Touch of thoſe that doubt of it. 59 
VVith a Caution in uſing of it. G1 
Experiment 19. 
About the ſubſidence of Mercury inthe Tube of the Torricellian Ex. 


periment to the level of the ſtagnant Mercury. 61 
Some confirmations of what had been ſaid in the firſt Treatiſe of the 
Phyſico- Mechanical Experiments. Exp.17. 62,63 


Experiment 20. 

Sh:wine, that in Tubes open at both ends, when no faga Vacui can be 
pretended, the weight of Water will raiſe Quick- ſilver no higher 
#n ſlender than in larger Pipes, 63 

Two Tryals, one with Tubes of ſeveral bigneſſes open at bath ends. 
64.65. the other with them after the Torricellian wiy. 65.66 

Experiment 21- 

Of the Heights at which pure Mercnry, and Mercury CA maleam'd 
with Tin, will tandin Barometers. 66 

A Note concerning: the inconvenience, if the Amalgam be too 
thick: the uſc that may be made of this Experiment , to diſcover 
how much two mixt Bodies penetrate one another, as al[o to further 
illuſtrate that the height of the Liquors in the Torricellian Expe- 
riment depends upon the Aquilibrium with the outward Air. 67 

Expes* 
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Experiment 2 2- 

wherein i propoſed 4 way of making Barometers, that may be tranſ- 

ported even to diſtant Countries. 68 

The figure the Barometer is to be of, the - of filing it, putting it 
into a Frame, and ſecuring it from the harm the Mercury is 


el 
might dointhe Tranſportation by its moving up and down in s, 


wpper empty part. 69.70. &Cc, 
The great ſerviceableneſs of this Inſlrument, with an intimation 
of others of a different kind, 7475 


A Poſtſcript advertiſing, that there has been ſince ſome difference 
found betwi xt an ordinary Baroſcope and theſe Travailing ones, 
with a gueſs at the reaſon of it, and that for all this the portable 
Baroſcopes may be ſerviceable, 76.77 

Experiment 23, 

Confirming, that Mercury in 4 Baromtter will be kept ſuſpended 
higher at the top, than at the bottom of a Hill, On which occaſi- 
on ſomething s noted about the height of Mountains, eſpecially 
che Picof Tenariff. 77 

Other Authors Opinions about it examined. 80 

A more moderate height allow'd than that aſſerted by Kicciolus. 8r. 
82. with a conſideration to be had in the meaſuring the altitude of 
Mountains diſtant from the Sea. 84 

Experiment 24. 

Shewing, that the Preſſure of the Atmoſphere may be exercis'd e- 
nough to keep up the Mercury in the Torriceilian Experiment, 
though the Air preſſe upon it at a very [mall Orifice, 8 

Experiment 25+ 

Shewing, that an oblique preſſure of the Atmoſphere may ſuffice to 
keep up the Mercury at the wonted height in the Torricellian 
Experiment, and that the ſpring of a litle included Air may do 


the ſame. 87 

} Vhat uſe may be made of the former Experiment for 4 portable 
Baroſcope. 88.389 
Fxperiment 
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Experiment 26, 

About the making of a Baroſcope (but of litle praftical uſe) that 

ſerves but at certain times, 90 
The Argument it affords againſt a fuaga Vacul. ib. 
Experiment 27, 

About the Aſcenſion of Liquors in very ſlender Pipes in an Exhau« 

fted Receiver, 91 
Experiment 28, 

About the great and ſeemingly ſpontaneous Aſcenſion of Water in 4 
Pipe fill'd with « compat# body, whoſe Particles are thought in- 
capable of imbibing it, | 93 

By it an Explication that has been made of the cauſe of Filtration 
examined. A probable cauſe of the CA p_ of Sap into trees 
bence ſuggeſted. An attempt-to make a Syphon, that ſhould run of 
#t ſelf without Sultion. 95.96 

Experiment 29. 

Of the; ſeemingly ſpontaneous aſcenſion of Salts along the ſides of 

Glaſſes, with a conjetFure at the Cauſe of it. 97 
Experiment 30. 

About an attempt to meaſure the Gravity of the Cylinders of the At- 

moſphere, ſo as that it may be expreit by known and common 


weights, Iox 
Fherein alſo the ſpecifick Gravitles of Mercury and VV ater are 
compared. 102 


Experiment 31, 
CA bout the Attrative virtue of the Loadſtont in an Exhauſted Re- 
cervers 105 
Experiment 32, 
Shewing, that when the Preſſure of the External Air s taken off, tis 
very eaſie to draw up the Sucker of a Syringe, though the Hole, at 


which the Air or Vater ſhould ſucceed, be ſtops. 106 
The firſt Tryal. 107. The 2* Tryal, containing 4 variation of the 
foregoing, 109 


Ex- 
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Experiment 33. 

About the opening of a Syriage, whoſe Pipe was ſtopt in the exhauſted 
Receiver and by the belp of it making the preſdure of the Air lift 
up 4 conſiderable weight, ILL 

Experiment 34. 

Shewing, that the.cauſe of the aſcenſion of Liquors in Syringes # to 
be derived from the preſſure of the Air, 113 

Exemplified in three ſeveral Tryals. 113,115.117 

Experiment 35. 

Shewing, that upon the preſſure of the Air depends the ſticking of 

Cupping-glaſſes to the flrſby parts they are apply'd to. 118 
Experiment 36, 

About the making, without heat, a Cupping-Glaſs tolift up a great 

weight. I 22 
Experiment 37: 

Shewing, that Bellows, whoſe noſe is very well opt, will open of 

themſelves, when the preſſure of the external Air « taken off. 124, 
Experiment 38, 

About an attempt toexamine the Motions and Senſubility of the Car= 

_ teſian Materia (ubrilis,or the Acher with a pair of Bellows(made 
of a Bladder) in the exhauſted Receiver, 127 

Experiment 39. 
About a farther attempt to proſecute the Inquiry propos'd inthe fore- 


going Experiment. 132 
Firſt with a Syringe and a Feather, 132.133.&c. 
Then with a Syringe in water. 136 
If there be an Xther, what kind of body it muſt be, with a confir ma- 

tion of the 34" Experiment. 138 


Experiment 40» 
About the falling, in the exhauſted Receiver, of a light body, fitted to 
have its motion viſibly varied by « ſmall $4 of the Air.139 
A Deſign mentioned to try this way, what the degrees of celerity 
would be of deſcending bodies in an exhauſted Recetver, 21 
A Cantion given concerning this preſent Experiment. ib. 
Dis 
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Diretions given, whichway to lengthen Receivers for the Trial of 

this and other Experiments. 142 
Experiment'41. 

About the propagation of Sounds in the exhauſted Receiver. 143 

A Contrivance deſcrib'd neceſſary for this and divers Expert- 


ments. 144 
The Trial perform'd by it. 145.146 
Another Trial with an Alarum. watch. 146.147 
An aſſertion of Merſennus examined: a propoſal of his ſhewn to be 

unpratticable. 148.149 


'A mention of ſome other Trials deſigned concerning Sound.149.15 0 
Experiment 42, 

About the breaking of a Glaſs drop in an Exhauſted Receiver. 150 

V Yherein an Hypotheſis, aſcribing the cauſe of the breaking of 

them to the force of the external Air, is examined, ib, 
Experiment 43+ 

About the produttion of Light in the exhauſted Receivers 158 
Experiment 44- 

About the produttion of a kind of Halo, aud Colours in the E xhau- 

. ſted Receiver, I'2 

The reaſon of it propoſed, with a ſugge ion that the ſame cauſe might 

have been of that Apparition of Light mentioned in the formerly 

publiſht Experiments. 153-154 
Experiment 45. 

About the produttion of Heat by Attrition in the exhauſted Recei- 

Ver. 154 
Experiment 46. 

About the ſlaking of Quick- Lime in the Exhauſted Receiver, 157 


Experiment 47. 
About an attempt maat to meaſure the force of the Spring of included 
Air, and examine a Conjetture about the difference of its ſtrength 


in pars broad mouth'd Yeſiels. 158 
The firſt Trial by a Syringe 159 
Another 
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Another different Trial, the ſucceſſe of which is ſummarily related, 
and the way of making the Experiment delivered: 160. &C. 
with the above named conjettare about &C. 153 

Experiment 48. 

About an eaſie way of making a ſmall quantity of ineluded Air raiſe 
inthe exhauſtcd Receiver 50 cr 60 pound, or 4 greater weight, 

& 165 

Experiment 49+» 

About the weight of Air. 168 

Two Notes tn proſecution of the 36" of the already publiſhed Experi- 
ments, concerning the eſtimating the weight of the Air, by the 
help of a ſeal'd Bubble, 168.179 

Another Tryal, by weighing the Receiver its ſelf. 169.&Cc. 

An Advertiſement of the variation of the gravity of the Air, and 
that by Experiments made at different times or places there are 
obtain'd different proportions betwixt It and Water. 171,172 

Experiment 50, 

About the disjoyning of two Marbles (not otherwiſe tobe pull'd aſun- 
der without a great weight ) by withdrawing the priſſure of the 
Atmoſphere. 172 


—— —_— 


NOT ES QC. about the Atmoſpheres of Con(itent Bodies ( here be- 


low: ) 177 
An advertiſement, ſhewing the reaſon why theſe Notes are annex'd, 
and what diſcourſe they belong to, 179.180 
The Proemium. 181 
That there are ſuch Atmoſphares, prov'd 4 priori, both from the 
Atomical and Carteſian Hypotheſis, 182 


Demonſtrated by particular Examples in ſeveral Bodies, 183.184 
In ſucb as are moſt unlikely to emit effluvia, as firſt in very cold 
bodies, 185.186. in very ponderous. 186-&Cc. in very ſolid and 
hard bodies, 18g. &C. and laſtly, in thoſe that are moſt fixt.191 
where the Argument of = Cartes againſt Eletrical emana- 

e tions 
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tons , drawn from the fixedneſſe of Glaſs, ts examined, 192 
Obſervations about the exciting the Elericity of Bodies, as that of 
Amber by the Sun, and that of Glaſs by the heat of the fire. 193 
The Conſiderations that may induce us to believe, that very many 
other Bodtes ot yet diſcovered to do ſo, emit their Effluviums. [ 

: 194. &Cc. 
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